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Prefuce to Folios of Test 1tems

Tuc punLicaTion of this Folio of Test Questions constilutes
an important new departure in the measurement of achicve-
ment in college courses. For some time standardized objec-
tive examinations of good qualily have been available [ov
measuring student accomplishment in broad subject malter
areas. However, these tests, which we designed to he
generally applicable, do aot always include exaclly the
same topics that might he included in a Given conse in s
patticular institution, nor do they nccessarily give the same
emphasis to the variaus course objectives that a particulir
instructor might wish to give. To obtain a test (hat (its his
own cowse precisely, the instructor often finds it necessary
to build one himsclf; cerlainly, relatively few inslitutions
ean afford to mwintain a speeial professional stall for this
purpose. Unfortunately, most instructars are imalbie Lo do-
vote the lurge amount of time and study necessary Tor the
preparation of really good examinations, and consequently
many “homemade” tests tend to be of poor technical qual-
ity. By making available a large pool of items of superior
quality from among which the instructor can select any
combination he desircs, the new Folio of Test Questions
makes it possible to retain eertain advantages inherent in
the use of expertly constructed standardized tests while
still giving the instroctor the same measure of [reedom he
would exercise in huilding an exawmination of the home-
made variety.

In addition to its value in tmproving the qualily of
locally prepared tests, the Folio ol Test Questions will alsa
serve to release for more effective use the time that the
instructor now expends on the difficult tusk of construciing
test questions—and expends unprofitably, in mwiy inslances.
it will no doubt also serve as a source of ideas [or use in
stimulating class discussion and in developing special
assignments or projects, as well as serving as a source of
leads and models for constructing additional test ftems.

The idea of making available to university instructors a
folio of test questions of this nature first hegan to achieve
some semblance of feasibility ahout five years ago, when it
was discussed at the Conference of University Testing
Officers that was held at Educational Tesling Service

in Prinecton fn Octaber, 1950. t was the offer of testiug
materials by (his group that muade it possible to proceed
with the idea of the lolio, and their active encouragement
helped materially throughout.

A greal muany institutions have contributed to this projeet.
Among those whieh have tade particulatly outstanding
coutrihutions ef items have heen Michigan State University,
Universily of Chicago, Chicago City Junior College, Dart-
month College, Antioch College, University of Flovida.

The work of colleetivg and classifying the items in this
folio and in preparing the volume itself for publication has
heen performed by Paul L. Diessel of Michigan Stale Uni-
versity with the assistance of Clarence H. Nelson. They
have bronght good judgment and technieal skill to their
task, and to them is due the principal credit for the nature
and cuality of the puhlication, The system used in classify-
ing ftems has been the oae developed by a committes of
college and university examiners under the leadership of
Beujumin Blaom of the University of Chicago. (This system
has recently been published in cxperimental form by Long-
mans, Green and Company, New York, under the title
Tuxonomy of Educational Objectives.)

The appearance of this folio of test questions in the
nutural seience area (vwhich is only the first in a series that
will eventually, we hope, include similar folios of test ques-
lions in social seicnce and in the humanitics) opens up a
new and very significant area of service jn the testing field.
The eritical importance of good examinations is becoming
more and more widely appreciated. It has long been recog-
nized, of course, that soundly prepared tesis are essentfal
to fairuess in grading and evaluation. More recently it has
come to be realized that examinations exert a powerful
influence on the character of both teaching and learning.
Hence their nature and quality assume major importance
in any effort to improve educational standards. I believe
that the publication of the present volume marks an im-
portant forward step in eduecation and in testing,

Henny CHAUNCEY, President
EpucaTioNAL TESTING SERVICE

.
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SECTION |
The Aatire and Uses of the Folio

TuE reEsT MATERIALS Included i his folio were contrib-
uted from a nmumber of cooperating colleges und univer-
sitics, With fow exceptions, the questions and problems
coutributed had had prior use in conrse, placenont, en-
trance, or other institutional examinations. In every cuse,
items appear in the folio ahmost exactly as they were con-
tributed—witli no major editing undertaken to smooth ocut
rougl spots or to remove minor (faws and discrepancies in
itemn construction. A thorough technical editing of all test
items in a volume of this size would have increased its cost
beyond the reach of many potential users and cuhance its
general utility only slightly. It is recomnendcd, therefore,
that the user who assembles tests from items in this folio
should examine each selected itein carefully and edit its
wording to suit his own needs exactly. The collection
here preseuted is a reasonably carcful and organized selec-
tion from a much larger pool. Quite naturally, both the
selection and organization were influenced by intended
uses. These considerations will be discussed in some detail
later in the introduction. Since the selection of questions
is heavily dependent on the sources from which they were
received, it js important that the procedure uuder which
the original set of problems was collected be understood,

In soliciting contributions, the first consideration was that
those individuals and institutions contacted be ones ktiown
to he actively concerned with the development of good
test materials, Most of the materials collected were from
colleges having an evaluation office. Institutions lacking
such & central evaluation or testing service may not lack
concern about the quality of their testing, but the existence
of such a service is an overt indicator of that concemn.
Moreover, it is much easier to enlist cooperation from
evaluators and examining units than from individual in-
structors in the contribution of test materials. A second con-
sideration was that it was necessary to lmit the range of
courses from which problems were collected. There is a
degree of commonality among science courses offered in
the first two years and there are many more students and
teachers involved in courses at this level. Furthermore, the
problems of testing these larger freshman and sophomore
groups are more Pressing than ave the testing problems in
more advanced course. Contributions, therefore. were re-
quested only for science courses offered in the first two
years. The request also indicated specifically a concern with
science courses which were regarded as making a definite
contribution to the geueral education of the students en-
rolled. For certain institutions, such as Michigan State
College and the University of Chicago, all of the materials
contributed came from general education science courses.
One who studies carefully the ftems included in this folio
will perceive that a large majority of the problems have
originated in courses of general education flavor. This is the
natural result of the fact that the introduction of general
education courses often has gvoked a concern about prob-
lems of evaluation. If the items of this folic were identified
with the contribuling institution, it would be evident that a
very large percentage of the items are from a very limited

vi
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number of institutions. This, likewise, is a natural result of
the eoxlensive testing programs and the centrulized exami-
nution services existing in these instilutions. The Ihnitation
in number of institutions and courses represented is not a
serious one for the purposes of the folio, although the user
should be aware of it. Since the primary purpose of this
folio is to present the materials which will be useful to
tenchers in the area of general education secience courses,
the limitalious in the courses and colieges represented may
be an advantage rather than otherwise,

For soine years there has been an exchange of materials
among many of the institutions contributing jtems to this
folio. One rosult is that some items or ideas originally de-
veloped in one institution later appear in tests used at
olhers, 5o that it is not always possible to determine where
a particnlar item was origiually writfen. In sorting and
classifying items for this folio a considerable amount of such
duplication or repetition was found. In some cases the same
basic idea was approached in rather different ways, a
degree of similarity readily explained by the comnonality
in the content of the general education type courses from
which the materials were collected. In other cases the
similarity was of such order of magnitude as to indicate a
common source. Oecasional identical items were received
from different institutions, indicating that advantage had
been taken of the permission to use exchanged materials.
Because of the predominance of materials from certain
institutions and because of the difficulty in identifying the
originator of a particular test item, no atteinpt has been
made to credit the individual jtems included in thjs folio
to the contributing institutions,

The remainder of this introduction is devoted to present-
g the organization of the folio and to explaining the uses
of it. This apparent reversal in the order of their signif-
cance results from the fact that efficiency in the use of the
folio depends very much on a full grasp of its organization.

Organization of the Folio

Considerations Involved

Many possible modes of organization of test items readily
come to mind. One might group together all items dealing
with chemistry, for exumple, and this would be conven-
ient [or those teuching chemistry. Even among beginning
courses, liowever, there is some variation in the number
and nature of the topics included. This naturally leads to
consideration of the possibility of using more specific con-
tent headings indicative of various topics covered in such
courses, Such headings as these are equally useful for both
the futegrated general education type courses and the more
traclitional courscs offered in parlicular departments. In
general education courses much attention has been given to
objectives and this swwould suggest that classification on this
basis be made the primary consideration, It was our feel-
ing, confirmed by the reactions of a nmunber of teachers
whom we consulted, that the selection and use of test items
in scicince classes required as a first consideration that the
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questions be relevant 0 the content materials covered in
the course. This does not necessarily mean that objectives
are a secondary consideration, but pogults from the inescap-
able fact that cne cannot test for a complex behavioral
objective by using science faets and principles which the
student has not studied. Of necessity, then, the subject
matter covered by the item is the first consideration in
determining its applicability in a particular course.

The grouping of test items according to the form of the
item has some slight uility for those who either like to use
but one form or wish to avoid certain forms hecause of a
concern that the mechanical aspeets of response to these
forms will interfere with performance. Such an organiza-
tional scheme would mean that all items involving a true-
false response would be placed together, all items of the
five-response one-right-answer type would be grouped to-
gether, and so on. A moment’s reflection on such an organi-
zation indicates that this structure has minor significance
at best, since the type of item used in testing a particular
concept, principle, or ability should develop out of the
nature of the behavior which it is desired to elicit. It fol-
lows from this that it is not advisable to limit a single test
to one type of item for the sake of uniformity. However,
there may be real value in grouping together items which
require somewhat the same mechanics on the part of the
student In responding to them, because items requiring
complex behavior often have complex directions so that a
randomly crdered group of such items may be bewildering
to the student. Other than this the grouping of items by
form or type has no functional value,

One obvious and major distinction with regard to item
type is found between objective test materials and essay
materials. This folic is composed predominantly of objective
test items, although some essay materials have been in-
cluded. The paucity of essay questions results partly from
the small number included in the examinations contributed.
This in turn results from the nature of the sources and
courses included which lean heavily on objective questions.
Although essay questions are extensively, and oftén exclu-
sively, used in many courses and by many instructors, they
are not available for contribution to a collection such as
this. Frequently essay questions are s> specifically related
in their phrasing to a particular course and so unimaginative
as to be inappropriate for inclusion in a compilation for
general reference. Where essay questions have been pre-
sented in this folio they are sufficiently distinchve to be
easily differentiable from objective test materials, even
though the same content and objectives may be invalved.
Tt did not seem desirable to place essay questions by them-
selves any more than it seemed desirable to group together
objective items of similar form.

Still another possible consideration in grouping test
items is to be found in an ordering on the basis of evidence
concerning the difficulty and excellence of the item. Several
of the contributing agencies or individuals consistently
compute statistics on individual items which give some indi-
cation of the difficulty of the item and glso of its discrimi-
nation relative to part or total test score. Such data are
always affected by the characteristics of the particular
group on which they are computed, and differences among
college populations are such that it would not ordinarily
be possible to judge the difficulty of a particular item for
one group from the statistics computed on another. This

impasse, and the lack of any statistical data for many of
the items included in the folio, made it impossible to
organize the items in terms of difficulty and excellence or
to provide evidence on these characteristics.

This discussion does not exhaust the factors relevant to
the organization of a folio of test items, hut jt does provide
some background for understanding the following section
which presents the organizing principles which were
finally adopted.

The Organizing Principles

Science topics and subtopics must he the first basis for
grouping items if they are to be most readily available to
individuals for use in the classroom situation. In deciding
upon the topies to be used it was agreed that they must be
determined in part by items contributed, although an @
priori list based on topics frequently included in beginning
courses was developed. The topics used do not cover all
those which might be included in first science courses or all
those which might be covered in general education science.

The division between physical science and biologieal sci-
ence provided the obvious first major breakdown and under
these divisions have been inserted numerous headings
and sub-headings. These categories are given in the table
of contents with the page number on which the particular
group of items begins, thus facilitating the locating of test
items dealing with a particular topic. While care has been
exercised in classifying items under these topics, there are
some questions for which categorization is debatable. In
fact, there exists a group of items of a miscellaneous sort
which were not classifiable. Some of the debatable item
classificabions res:% from the deliberate attempt on the
part of the question writer to produce a question which
would cut geross several different topics in science and
thereby require a demonstration of a broad understanding
or application of knowledge from several different science
areas. Because of this the person who is seeking examples
of test questions dealing with particular topics in science
will do well to check a number of closely related topics,
even though the one that he has in mind is explicitly given
in the table of contents.

The importance of objectives in general education
courses has been noted already. Jt is now quite common
for those who apyroach the problem of testing on a sys-
tematic basis to use a double classification system involving
both a specification of the content and the objectives to be
covered. Blueprints or specifications of this type are neces-
sarily the first step in developing a balanced examination.
Such a blueprint illustrates the fact that when a series of
questions is developed on a particular topic or unit of a
course, a different objective may be involved in each jtem.
One of the possible and desirable qualities of a set of items
based on a particelar problem or reading passage is that
it brings together in a realistic way a number of different
types of behavior. In such cases any attempt to break up an
item in order to classify the various parts under the indi-
vidual objectives would require much repetition and, even
then, would lose the essential quality of the question.

A major problem with regard to the matter of objectives
has been the lack of any generally accepted simple state-
ment of objectives. There is a tendency for a group of
teachers who become concerned with objectives to develop
a lengthy list of many specific objectives. In stating objec-
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tives numerous semantic difficulties are encountered, and
it is often found that the same idea will be stated in quite
different words by different people. Typically, a statement
of objectives ndopted by one group of instructors will not
be entirely acceptable or even understandable to another.
Even when a verbal statement of an objective is accepted
by several individuals or by different groups of individuals,
there is always some doubt as to whether the different
individuals have exactly the same kind of behavior in mind.
This issue is somewhat less serious in the development of
this folio because any particular objective is for practical
purposes defined by the itemss which have been attached
to that objective. A more serious problem is that of finding
a statement of objectives which holds promise of being
gencrally useful to all teachers of science. We were fortu-
nate in that a group of evaluators and examiners, working
over a period of time under the leadership of Dr. Benjamin
Bloom of the University of Chicago, had developed a
taxonomy of educational objectives in the cognitive domain,
based upon the empirical approach of collecting and classi-
fying items from many different institutions and many
different areas of knowledge. This taxonomy, with the
accompanying statement of rationale and exemplification
in terms of test items, has just been published in experi-
mental form.® Although it is too early to say how generally
acceptable this taxonomy will be to teachers or even to
the examiners and evaluators who have worked with it,
the meaning of the various statements of objectives has
become reasonably clear. The Taxonomy does have a
degree of generality to it which should make it useful to
teachers in all felds. Certainly the advantages of a2 com-
monly acceptable taxonomy of objectives are obvious in
expediting exchange of test materials and in the discussior
of the aims of particular courses. The complete Taxonomy
is reproduced in Part 1 of the Appendices, although only
the major headings and the first level sub-headings have
actually been used in classifying items in this folio. The
classification of items into the larger headings is sometimes
a difficult task, especially when one recognizes that the task
posed by an item may be different for ope student than for
another, or that it may be quite different for an entire class
which has approached the topic from a point of view other
than that assumed in the jtem. The behavior involved in
dealing with a problem may often be as much a character-
istic of the individual and the background of the individual
who deals with the problem as it is of the problem itself.
While in our parbeular culture it appears more expeditious
to approach certain problems in a particular way, one can-
not devaluate another approach which leads to a perfectly
satisfactory answer. The simplest jHlustration of the com-
plexity of item classification by objectives is that the most
complex problem type of question may be, for certain indi-
viduals who have happened to face that issue before, en-
tirely a matter of simple recall. Likewise, an item which is
thought by a teacher to be a matter of simple recall may be,
for some students who have forgotten the particular point,
a problem worked out on the spur of the moment. The
classification of any item under a particular objective is a
fallible judgment, but nonetheless one upon which a fair
degree of agreement has been achievable by individuals
®Taxonomy of educational obfectives. A Commirtee of College and Unk

versity Examiners, Benjomin S, Bloom, Ediror, New York: Longmans,
Green and Co.. 1954,
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who have independently undertaken to classify the same
group of items. In some cases two or more items dealing
with the same idea have been included to illustrate some-
what different approaches to the same topic or even to the
same objective. Finally, it has been necessary to group into
8 miscellaneous category certain items which were not
amenable to elassification under the scheme chosen. Since
few, if any, of the items included here were originally
written with the categories of the taxonomy in mind, we
have generally chosen to interpret broadly the most relevant
category rather than to have a large miscellaneous category.
All of these classification problems and organizing ptin-
ciples will become clearer in the following section as we
study more carefully a number of examples either chosen
from, or sitnilar to, those included in the folio.

Examples

The items which follow have been selected as represen-
tative of the various objectives of the Taxonomy reproduced
in Part A of Section III, page 799. Some of the items con-
tain technical flaws or deficiencies which we have chosen
to retain and comment upon in lieu of any extended dis-
cussion of the finer points of item construction. An effort
has been made to eliminate such flaws in the items found in
the main reservoir although the critical user will un-
doubtedly detect some that we have overlooked. The items
are coded only into the major sub-headings, although some
of them could be assigned to the finer subdivisions of the
Taxonomy.

1.00 EKnowledge

1.10 Knowledge of Specifics
1. Ecology is the science of the

economic value of organisms.

development of organisms,

heredity of organisms.

. nutritive value of organisms.

relationship of organisms to their environment.
An element which aecounts for little, if anys of the
weight of a fiving organism is

A. oxygen.
D. nitrogen.

BUO®

[

B. carhon. C. helium.

E. hydrogen.
8. A hormone can best be defined as

any product of an endocrine gland.

that which distinguishes an adult male from an
adult female. .

a substance which neutralizes toxin 1n the blood.
. an enZyme which is found in blood plasma.

. a specific substance secreted by onme organ with
eilfects on other organs which 1t reaches via the
blood.

HoOn

Dhascussion: These three items require respectively the
knowledge of terminology, of a fact, and of a definition.
The correct answer to item 1, E, may not be in the exzact
words used in a particular textbook but does not deviate
far from it. The answer to item 2, C, may not be taught,
but is readily obtained by elimination since the other four
elements are inevitably indicated as essential components
of organic material. The answer to item 3, E, may well be
given away by its length relative to the distractors. Note
this weakness in 1 also. This results from the natural
tendency of jtem writers to properly qualify and delimit

e
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the intended right answer, while forgetting to provide at
least one alternative of equal or greater length. Some care
has to be taken in lengthening wrong alternatives, for
added detnil may make their unsuitability apparent. Stu-
dents are frequently influenced in their choices by length
or unusual phrasing.

1.20 Knowledge of Ways and Means of Dealing with Speeifies

4. In order to arrive at the solution to a problem a
scientist usually formuolates and Lests

B. theorics.
E. Iypatheses,

A facts. C, principles.

D. laws.

3. Which of lhe following menans most nearly the same
as the word “control” as used in describing a scien-
tific experimnent?

A. Preliminary trial experiment.

B. Experiment with the variable factor.

C. Repeat expetiment.  D. Comparison experiment,
E. None of the above,

6. Which of the following classification calegories in-
cludes the remaining Four?

A, Order. C. Class.

D, Famnily.

B. Species.
E. Genus.

7. The scientific name of the while onk i Quercus alba.
These two words designate the

A. phylun and elass.
C. family and specics.
E. genus and specics.

B. phylum and family,
D. class and family.

Discussion: The items under this sub-heading continue to
involve facts and temminology but test the facts and ter-
minology in reference to their significance in organizing,
sudying, judging, and eriticizing knowledge. Thus, item 4
is less concerned with the definition of hypotheses than
with determining whether the student recognizes the role
of hypotheses in scientific research. For such an item an
automatic response may result from the junction of the
verbs “formulate” and “tests” with hypotheses, since these
verbs are infrequently coupled with the other choices.

Item 5 is clearly testing knowledge of terminology, but
of terminology used in the experimental situation. The
answer, comparison experiment (D), is not a definition of
control, but is “most nearly the same” in meaning. The E
response (none of the above) is often useful, particularly
in problems with a simple numerical answer. Here this
alternative is somewhat dangerous since the fact that none
of the preceding answers is entrely correct places some
strain on the phrase “nearly the same as”

Item 6 (answer C) and item 7 (answer E) require
knowledge of classification categories. However, there is a
slight difference to be noted in the behavior required. Since
there are numerous other categories than the five given,
choice of the correct response for item 6 requires an exam-
ination of all five of the alternatives presented, For item 7,
the student who knows the right answer should select it
at once with only passing reference to the distractors.

8. The usual path traversed by a drop of blood in pass-
ing from the region of the knee to the heart, thence
to the lung in human circulation is

A. capillary, small vein, ilia¢c vein, vena cava, left

ventricle, Iefl suricle, pulmonury artery, eapillary
in b,

. capillary, small vein, vena cava, iline vein, left
auricle, feft ventricle, pulmonary avlery, eapillary
in luug,

. eapillary, small vein, iline vein, vena eavy, et
amicle.

36-15  D. cupillary, sinall vein, jline vein, vena cava, right

auriele, right ventricle, pulnsonavy artery, capil-

Ly in g,

capillary, small vein, iliae vein, venn cava, right

awicle, right veuntncle, pulmonary vein, capil-

lary in lung.

G-5 E.
3-8 omils

9. Bleod clotting vecurs as a couserpuence: of the {ol-
lowing steps:
. hemmorrlage == relewse of tironshoplastin
{thrombokinase)
2. culcinm -+ thromboplastin -+ prothrombin
— thrombin.
3. thrombin + fibrinogen — fibrin.

The bloed platelets play a role in

A step L B, siep 2.
D. steps 2 and 3.

C. slep 3.
E. none of the above steps.

Discusston: Item 8 requires knowledge of the path tra-
versed by the blood circulating through the human body.
The first two phases of the path are identical so that the
distractors are not easily eliminated without some study.
At the third stage of the path, distractor B is out; at the
fifth stage, distractors A and C are seen as incorrect; and
only at the seventh stage is the right answer, D, dis-
tinguishable from E.

For this item, data on the performance of two groups
of 50 students are given. These groups are composed
respectively of the high scoring 27 per cent and low
scoring 27 per cent of 185 students selected at random from
a larger group of several thousand who took the test which
included this item. The numbers recorded under H and L
preceding each choice indicate the actual number of stu-
dents in the high and low group which selected that
response. Altematives B and C discriminate between the
good and poor students, but A and E attract approximately
an equal number of both groups. Forty-nine per cent of
the students involved in this analysis failed to get the item
right, indicating an item of average difficulty for this par-
ticular group. Since 72 per cent of the high group against
30 per cent of the low group gave the correct answer, the
diserimination of the item would be regarded as satisfac-
tory. Such data are extremely helpful both in checking on
student performance on particular topics and in revising
items.

Ttem 9 requires familiarity with the sequence of steps
in blood clotting, but reproduces the steps in order to
reduce the role of memory on the primary task and also to
provide a structure which simplifies the wording of the
item alternatives. This item deals in a simple way with an
item of knowledge covered in the course but emphasizes
understanding one phase of a process rather than recall of
the sequence. The correct answer is A (step 1). If a
response of the type “none of the above steps” is extensively
used, an occasional item should be introduced in which
this altemative is the correct answer. Otherwise students
soon learn to disregard this choice.

ix
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L300 Koowledge of the Universals and Abstractions in a 1ield

llems 10 - 13 are slatements shant evolation. They ave
to be judged willy reference e the following Lheories:

THEORIES

A, Nereditary changes are brought about by the use
or disuse ol organs or parts of the body.

B, Among {lie superabundance of organisms pro-
duced eacly generation there i compelition for
food and males, and aguinst enciny predators.
The survivors tend to transinit to their offspring
those traits which enabled themn to sarvive,

C. Somelimes genes may undergo changes and pro-
duce new chiaracters in a plant or animal which
will breed true through successive generations.

For items 10-13 mark cuch stadement according to the
following key:
KEY

1, The statement is true and supports Theory A.
The statement is true and supports Theory B.
The statement is true and supports Theory C.
The statement is true but does not support any of
these theories.
5. The statcment is probably false,

o

10. Hornless cattle which breed true for hornlessness have
ultimately resulted from dehorning, generation after
generation, for several hundred years.

11. The girafle got its long neck by repeatedly stretching
for leaves in tall trees; each increment of length thus
attained was passed on to the next generation.

12. The short-legged dachshund and the long-legged
greyhound have been developed by the perpetuation
of abrupt drastie variations.

13. 1n an environment undisturbed by man, a little more
flectness, a bit more strength, a slightly greater pro-
tective coloration, a more responsive nervous system,
or any of thousands of differences may be the decisive
factor which means life or death to the creature in
danger.

Discussion: Items 10-13 are based on the theories of
Lamarck, Darwin, and DeVries, each summarized into a
single sentence. The student demonstrates an understanding
of these theories by distinguishing between the truth or
falsity of a statement and then indicating its relation to
the three theories. The statements (10 and 11) are false
but, if thought to be true by a student, would be regarded
as supporting Theory A. Statement 12 is true, and tends to
support Theory C. Statement 13 is practically a restate-
ment of Theory B, hence is regarded as true and supporting
that theory. These items may be regarded as requiring the
student to relate specific evidence to the theory or theories
it tends to support. Further complications can be intro-
duced by introducing evidence which supports more than
one of the theories.

2.00 Comjprehension
2,10 Translation

14. Which one of the following is the best deseription
of what is meant by basal metabolic rate {(B.M.R.)?

A. The daily calorie output of a person exercising
lightly and subsisting on the minimum diet to
retnain alive.

B. The asidation rale in an active individual going
about his daily routine and maintaining normnal
weighl.

C. The respirntory coellicient in base industry or-
ganisins (algac and protozoa).

D. The oxidalion rate which will just inaintain the
lile processes of a person in a state of rest,

E. The atwount of heat required 1o raixe the tem-
perature of one kilogsam of waler one degree
centigrade.

220 Inlerpretation

15. Mendel's chief aim in his experiments in plant-
hybridization is to

A. discover the laws generally applicable to the
formulalion of hybrids and their offspring.

B. demobstrate the universal application of the phe-
nomena of dominunce.

C. invalidate Darwin's theory of evolution by ex~
plaining Darwin’s “new varintions.”

D. uphold the doctrine of the strict scpamtion of
the inherilable {(germinal) from the non-inherit-
able (somatic) protoplasm.

E. discover how seven characters are inherited in
peas.

230 Extrapolation

18. If the evolutionary trend of the past half méllion
years continues for the next half million years,
human beings are likely eventually to

A. have a smaller cerebrum than at present.

B. be completely bald in both sexes throughout life.
C. run on all fours instead of walk erect.

D. be completely covered with a heavy pelt of hair.
E. have long tails.

Discusston: Although item 14 might be regarded as involv-
ing knowledge of terminology and so classified, the basal
metabolic rate has been here regarded as a complex abbre-
viation requiring translation. For this reasomn, it is classified
as a comprehension item. Whether the actual behavior uf
the student in answering the item justifies this classification
depends largely on whether the correct answer (D) is a
memorized definition or a rephrasing requiring some depth
of understanding.

Item 15 is regarded as involving a surnmarization and
interpretation of Mendel's work on plant-hybridization. If
taught in essentially the form given, A being the correct
answer, the {tem would be a knowledge-tvpe item. Here it
is assumed that the student has not had this idea presented
in these words and quite possibly nothing has been said at
all about Mendel's chief aim.

Item 16 requires an extrapolation into, or a prediction
of, the future from knowledge of past trends. Four of the
possible responses contradict known trends, whereas B is
a natural extension of the gradual decrease in man’s cover-
ing of hair. Altl:.ough not a significant defect, the fact that
the amount of hair is the only characteristic to be given
double attention (B and D), may suggest to an alert indi-
vidual that the answer lies between the two.

3.00 Application

17. A patient who has bad a hemosrhage is given, by
accident, a liberal injection of distilled water into
one of his veins. This would

—
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A have wo anfavorable effect as long as the waler
is [rec of germs.

B. be laal, heeruse there wouk] be oo much fluid,

C. probobly be fatal, beeause the red blvod cells
would rupture. ]

D. probably lie fatal, beeause the red blood cells
woukl shvivel,

E. have no serions effect heeanse “thinning” of the
blood is a natural plienemenon, .

Duscussiox: ftem 17 is regarded as presenting (o students
a problem which is ncw but which can be answered by
application o the prineiple of diffusion. The student should
recognize C as the correct answer by reasoning that distilled
water will dilfuse through the walls of the red blood cells
and ruplure them because of the differential in concentra-
tion of solutes. It is assumed that this particular illustration
has not been preseated in the discussion of diflusion.

4.00  Analysis
4.10  Analysis of Elements

Items 18 -22 are based upon the following sclection. It was
written in 1688 by Redi, an Nalinn physician whe was known
for his attainments in literature and natural science. Rend the
selection carefully before answering the items.

“Having considered some observations of flies on meat, I
began to believe that all worms found in meat were derived
directly from the droppings of flies, and not from the putrefae-
tion of the meat, and I was still more confimmed in this belief
by having observed that, before the mweat grew wormy, flies
hovered over it. of the same kind as those that later lived in it.
Belief would be vain without the confirmation of expetiment;
hence in the middle of July, I put a snake, some fish, some eels
of the Arnu, and a slice of milk-fed veal in four large, wide-
mouthed flasks: having well-closed and sealed them, 1 filled the
same number of flasks in the same way, only leaving these open.
It was not long before the meat and the (ish, in these second
vessels, became wormy and flies were seen entering and leaving
at will; but in the closed Hasks I did not see a worm, though
many days had passed since the dead flesh had been put in
tuem. Outside on tlie paper cover there was now and then a
deposit, or a magpot that eagerly sought some crevice by which
to enter and obtain nourislunent. Meanwhile the different things
placed in alf Hasks beeame putrid and stinking; the fsh, their
bones exccated, hiad all been dissolved into a thick, turhid Buid,
which on settling became clear, with a drop or so of liquid
grease floating ou the surface; but the snake kept its form intact,
vith the same color, as if it had been put in but yesterday; the
eels, on the contrary, produced littie Hquid, though they had
become very much swollen, and losing all shape, looked like a
viscous ma s of gluc; the veal, afier many weeks, became hard
and dsy.”

Directions: For items 18 - 22 mark space

1. il the statement is an observation.
2. if the stalement is a basie assumption of a sci-
entist.
3. if the slatement is an hypothesis.
4. if the statement is a conclusion based on cvi-
dence.
5. if the statement does not belong in any of the
above calegorics,
18, “I began to believe that all werms [ennd in meat
were derived dircetly from the droppings of flies.”

19. “Belicf would be vain without the ¢onlimation of
experiment.”

20. "Il was noi lang before the inent and the fish, in
these second vossels, becwne wormy, and llies were
seen entering and leaving.”

21, Muggots do not develop in meat which is protected
[rom flies.

22. The nature of the flnid resulling lrowe the putrelac-
tion of {he fish was not invesligated.

Discussion: Items 18-22 requirve distinguishing among ob-
servations, assuniptions, hypotheses, conclusions, and other
stutements not so classifiable. The assumptions invalved
here are at u level deseriptive of the scientific metliod or
attitude although they may be plwased in reference to the
parlicular experiment, Item 18, although not stated explic-
itly as an hypothesis, is clearly just this. Any doubt as to
Redi’s attitude on this is removed by the following sen-
tence, item 19, whieh makes explicit the scientist’s view
that the implications of the liypothesis just statecd must be
investigated. Item 20 is simply an observation. The cate-
gorization of item 21 is somewhat debatable. The temporal
sequence of the items implies that this statement is one
summarizing the resulis of the experiment and that it should
be regarded as a conclusion, albeit a tentative one. Dis-
regarding the temporal sequence or discounting the strength
of this single experiment, the statement might readily be
regarded as a rephrasing of item 18 and, like it, be regarded
as an hypothesis. “Conclusion based on evidence” was
regarded as the best answer.

Item 22 is a statement for which the factuality is not
determinable by the evidence given; it is not, therefore, a
conclusion to be drawn from the data at hand. With addi-
tional information about Redi, it might be that truth or
falsity would be daterminable, but even so this is irrelevant
to the categories provided. Contention that the siatement
is an “observation” by a commentator on Redi’s work in-
volves a shift in the meaning of the word “observation.”
With some reason it might be argued that a science his-
torian might make this statement an hypothesis to be care-
fully investigated through careful review of all of Redi's
work. This introduces considerations far bevond those
specified. The best answer is definitely the indication that
the sitatement “does not belong in any of the above
categories.”

4.20 Analyses of Relationships

Hypothesis: Carbon dieside (COw) is 2 more polent factor in
the contral of hreathing than osygen (Oy),

Experiment: If air from a small closed chamber is breathed
and rehireathed, und eare is taken to remove all the expired CQ.,
the Q2 of the chamber will gradually be used wr The vancen-
tration of Ou in the blood gradually diminishes, with no ap-
preeinhle change in the bioed CO2 concentration, In such an
experiment, breathing is accelemted relai. ely littl., even though
the experiment is cavried to the point where the Ou eontent of
the hlood is considerably reduced.

However, if the smmc experiment is repeated except that the
expired CCz i nat removed from the svsiem but is allowed to
accumulate 10 be rebreathed agiin and again, a very marked
acceleration of respitation, as well as extreme discomfort (“air
hunger”), will tesult. In this experiment Q. is being depleted
from the blood as before, but CQu is acemmidating,

Finally, if an individoal Yireathes air containing the normal, or
even more than the normal, percentage of Qo hut cotaining
omly a stight eacess of COy, respirmtion will again be ueecleraied.

xi
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Here the Qs concentration of the bload has been muindained
practically nnehunged, and the CO» ceatent has increased.

—Adapted from Anton J. Carlson and Vicior Johinson's
The Machinery of the Body.

After the item pnmber on the answer shect which corresponds
1o that of each statement blacken space

A if the statement supports the hypolhesis, and this support
is justificd by the experimental data given.

B if the stalement supports the hypothesis, but this support
is not justified by the experimenlal data given.

C if the statement contradicts the hypothesis, and this con-
tracliction is justificd by the experimental data given.

D if the statement coutradicls the hypolhesis, but this contra-
diction is not justificd by the experimentul data given.

E if the statement is not relevant to the hypothesis.

Following these instructions were eleven statements, each
of which probed into some aspect of the experimental pro-
cedure and required the student to carefully analyze the
relationship of the statements to the stated hypolhesis. Then
the problem continues as follows:

After the item number on lhe answer sheet which corresponds
to thar of each conclusion blacken spnce

A if you helieve that this conclusion is the most acceptable
of the three conclusions stated.

B il vou believe that this conclusion is the feast acceptable
of the three conclusions stated.

C if you helieve that this conclusion is neither the most
aceeptable nor the least aceeptable of the thice conclusions.

23. One should hesitale to accept the hypolhesis since
no explanation is given with i1espect to why the
carbon dioxide influences the rate of breathing. This
aspect of the matter is worlh investigating.

24. The experiment shows that decrease of oxygen is
less potent a factor in controlling the rate of breath-
ing than carbon dioxide.

25. The hypothesis can only tentatively be accepted
unti! the effect of decreasing the concentration of
carbon dioxide is compared with decreasing the
concentration of oxygen.

Discussion: Ttems 28, 24, and 25 are considered as pri-
marily involving analysis because the selection of an appro-
priate response depends, first, on analyzing the report of
the experiment; second, on analyzing the implications of
the conclusion; and finally relating the two. Notice that the
instruetions require a comparison of the appropriateness of
the three conclusions so that the task also has elements of
evaluation in it. The expected answer to Item 23 is B on
the grounds that the hypothesis and the experiments are
aimed at assessing relative significance and not at explana-
tion. Item 24 is considered as the most acceptable answer,
although this conclusion might be regarded as somewhat
more tentative than the statement of it suggests. The ex-
pected answer to item 25 is C. This is perhaps a debatable
characterization, but is based on the consideration that
although tentative acceptance of the hypothesis is in order,
the demurrer is somewhat inappropriate because the speci-
fied comparison has already been taken into account in at
least some measure.

tadapted from The Measurement of Understanding, The Forcy.FIfth Yeat.
book, Part I. Prepared by the MNatfonal Society for the Study of Education.
Chicago: University of Chicago Press, 1946, P, 118,
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5.00 Synthesis

8.10 Production of a Unique Commuulcalion
5.20 Produoction of a plan, or proposed Sct ol Operations
26.  Wrile n 300-word essay un one of the following:

1. Eugenic sterilization should be legalived in oall
forty-cight stules of tie United States beosar—

L2

Engenic slerilizalion shoulkl be made illegal in
every stile in the United States becanse-—

Disscusston: The tusk of writing a 500-word cssay nvolves
the development of a plan of organization or oulline [or
the essay incorperating the main points to be made and the
evidence or reasons for them. The tusk also javolves the
procuction of a unigue communication whereby the student

conveys his feelings, ideas, and points of view about the

topic proposed.

3.30 Derivation of a Set of Abstract Relations

27. A housing concemn has made some cxperimenls on
mcthods of healing houses. A room was eonstrnelel
with walls that could be heated or reflzigerated at
the same time that air of any lemperature wus
being civenlated through the room. Several indi-
viduals were asked to record their sensiations as the
conditions were varied as [ollows: !

Wall Alr
Trlal Temperalure Temperature Sensalions
1 85° 83e Uncomfortably ot
2 85¢ 50° Uncomlortahly hat
3 70° 85¢ Comfortable
4 70° T0e Comf{ortahle
5 70° 50° Comifortable
6 50° B0e Very eold
7 30° T0° Uncomlortably cold
8 50° 85° Cold

How can you explain the sensation of “coldness™ by
2 person in a room where the air temperature is 83°
and the wall temperature is 50° {all temperatures
Falhrenheit}? Gonsider the following qguestions and
organize your thivking under che outline given
below.

A. Make all the suggestions you can which you
believe will explain why a person is cold in a
room where the air temperature is 85° and the
wall temperature is 50°. Cive Your reasons as lo
why you believe each of thesc suggestions will
explain the phenomenon.

B. What kinds of evidence would you want to
collect which would enable you te decide among
your suggested hypnrthesis?

C. Now go over the suggestions which you have
made above nnd select the one which you be-
lieve to be the “best” explanation and give your
reasons for your selection,

IDiscusston: This problem involves the formulation of a
number of hypotheses and the suggestion of the kinds
of evidence which would facilitate a chojce among them.
This process is regarded as the development of one or
more abstract relations aimed at explaining a particular
phenomenocn.
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8.00 Evahiation
8.10 Judgmenis in Terms of Internal Evidence

{Students hiad been asked to read Arrowsmith, by Sinclair
Lewis, which describes the role plaved by several people in
relation 1o the perfornmance of a scientific experiment,}

28. Wrlle an essay of 600 1o 800 words on one of the
following:

1. Arrowsmith prescuts a realistic and accurate pic-
ture of rescarch scienlisls tud of how research is
accomplished.

2. Arrowsntith betrays on the parl of the auther a
lack of understanding ol science and of the way
in which seientists work.

Discusston: In this problem the student is expected to draw
oun a wide range of evidence internal to the book and to
orgaize it so as to substantiate the particular point of view
he has cliosen to present. The issue is simply whether the
book is or is not a valid picture of scientific research pro-
cedures and attitudes. A strong argument can be made
either way so it is the strength of the argument and its basis
in specific evidence interual to the book which is to be
judged in grading the essay.

6.20 Jndgments in Terms of External Criteria

{Students had been asked to read an excerpt from Arrowsmiith
describing the role played by several people in relation to the
performance of a scientific experiment.}

29, Of the following people mentioned In this excerpt
the ablest scientist was

B. Gotilieh.
E. McGurk.

A. Martin. C. Tubbs.

D. Leora.

30. Of the followingz people mentioned in this excerpt
the one who violated most attributes of a scientist
was

A. Tubbs,
D. Terry Wickett.

B. D'Herelle. C. Cattlieb.
E. Martin.

Discussion: These items assume that the student has de-
veloped an understanding of the nature of scientific atti-
tude and method to the point where this understanding
constitutes a set of criteria against which the student can
judge the relative merit of these characters from Arrow-
smith. The intended answers are B for item 29 and A for
item 30.

The Use of the Folio
Various Specific Adaptations

The immediately obvivus use of a set of test items is that
of making tests. Many man-hours of energy are spent each
year by teachers preparing and reading examination ques-
tions. An increasing number of individuals spend hours in
carefully planning an examination and in carefully working
out objective test items designed to get at particular edu-
cational objectives. Although few teachers use exactly the
same questions from semester to semester, the repetition of
the same idea and almost identical test items {noted earlier
in discussing the accumulation of jtems for this folio} indi-
cates that there is much duplication in the tests from one
time to another and from one institution to another. The

major purpose of this Folio is to provide a large pool of
items from which instructors may make seleclions, with a
considerable saving of time on their part and with the
assurance in most eases that & somewhat better sct of ques-
tions testing u particular concept or objective will have
been obtained than if the instructor wrote all items hinself.

It will be the rarc case when a teacher can find in this
folio of items a set of items which will make up a complete
test adequately covering all phases of a parlicular course. It
is to be expected that in most courses there will e points
of emphasis which will not be covered Ly folio iteius but
which will demnand inelusion in an eswunination. In most.
cases an instructor will find that he must supplemnent ques-
tions from this [olio with additicnal questions of his own.
To assure that this is done with some care and that a bal-
anced examnination is achieved, a plan should be preparerd
which makes explicit the total number of questions, the
particalar lopics to be covered, and the ohjeclives to b#
sampled. As items are selected from the folio Lo cover many
of these points. the various specifications can be checked
off. It then becomes immediately evident just what topics
and objectives are not covered by items from the folio so
that the instructor may undertake to produce the additional
items needed to balance out the examination.

Just as it is improbable that very many individuals will
fiud it either possible or desirable to make up a complete
examination by taking items from this folio, so it is entirely
possible that few individuals will find themselves com-
pletely satisfied with the precise wording of any large num-
ber of items which they may wish to use. Although most of
these items hiave been somewhat more carefully edited than
is true for mnany objective test items, no prospective user
of them should feel any compunctions about making
changes which make the item more satisfactory for use
in his particular situation. Such changes should not be made
without reflection, for it is entirely possible that changes
may actually destroy much of the significance of the item.

The recommended use of this folio in making up local
tests would involve selection of a number of items from
this folioc and the rounding ocut of these selections with
additional items written by the instructor or taken from
other sources, perhaps prior examinations used in the
course. For the individual who has done little item writing,
the items given in this folio may readily serve as models.
The teacher who views the questions as models may be
intrigued by the various forms of items which are exhibited,
but he should not be led to feel that it is desirable in making
up a test to use all of the varieties of objective test forms
which are to be found in the folic. As has been mentioned
earlier, the particular form chosen for gn item should not
be a primary concern. The structure should not be so com-
plicated as to overshadow the ability which is being tested.
In most cases, the actual form of a test itemn is determined
by its adaptabllity to the particular objective being tested.
If machine scoring forms are used, further restrictions on
item forms mtay be involved. Otherwise the structure of
items should be incidental and unobtrusive.

The items Included in this folio fall much more heavily
under the earlier points of the taxonomy. Apparently few
questions involving the more complex objectives of the
taxonomy are to be found in examinations. If we recognize
that objective test questions testing such abilities are diff-
cult to write and that these questions are also time-
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consuming for students, we need not be surprised at their
infrequency. Although it is eusy to write essay questions
which, by their use of such words as analyze, synthesize,
and cvaluate, seem to require classificalion at the higher
ranges of the taxonomy, there is no assurance that student
responses will be at the level implied by the question. In
any case, the proportion of jtems found under the various
objectives js to be regarded more as @ reflection of present
practice than an ideal one. However, in selecting items for
inclusion, so many purely recall questions were discarded
that the folic as a whole probably includes fewer purely
knowledge jtermns than most of the tests from which items
were drawn.

The major consideration in using these items as models
should be that of the relating of the items to the testing
of various objectives. Cureful study of a group of items
relating to a particular objective should help in developing
new items dealing with the same objective. The instructor
who is concerned with a certain objective jn his course,
and who finds that the items embodying that particular
objective are not entirely suitable for his purposes, may
receive. some help from studying jtems on other objectives
which seem to him to have somewhat similar behavioral
implications. Although the folio has been seen as providing
suggestions and models for item writing, no attempt has
been made to present the finer points of item writing. An
individual who plans to write his own items should refer
to some discussion of suggestions for writing of test jtems
and some lists of characteristics of good test items such as
that embraced in references 16 and 21 in the bibliography
given in Part C, Section III, A few sample instructions to
students, provided in Part B of Section 111, may be helpful
in suggesting the type of general directions needed at the
beginning of a test,

In the title of this folio we have chosen to use the words
“Questions and Problems” rather than the phrase “Test
Items.” One major reason for this choice of words was a
feeling that too often test items are regarded as useful in
tests but having no value for other purposes. A test exercise
which requires the exhijbition of a certain kind of ability
in order to satisfactorily unswer it is not only a test jtem
but it is a problem, a queslion, or an exercise which requires
that the student exert this particular ability. Although
physical analogies to mental activity are always dubious,
one may be helpful in making a point. A person who wants
to win tennis tonrnaments prepares for them by playing
tennis, The practice or the experience in which he engages
in order to develop this skill is not essentially different from
the situation in which the skill is finally exhibited. He may
practice serves, drives, and memorize rules, but he engages
in many practice sets identical in every way with the formal
tournament situation excepting only for the pressure in-
volved in the latter. All too often educational objectives
which require some thought, originality, and creativity on
the part of students are ignored in practice because of the
passive behavior of reading, listening, and repeating of
instructors’ and textbook statements which characterize so
much of our educational activity. Students need more
expetience in tackling problems on which the answer is not
given and cannot be easily found by reference to a single
textbook.

If proper student motivation is to be derived from such
use of problems, it is desirable that each student be re-

xiv I

quired to make a cecision regarding his concept of the
right answer before any discussion of it is entered upou by
the class. The reason for this is that it is easy {or u student
to rationalize himself into believing that the answer finally
agreed upon as right is the one that he would have sclected
in the first place. There is nothing quite like finding it
one’s decision is wrong and understanding why it is wrong,
to make it clear to a person that he has not mastered the
ability or the content involved in a particular exercise.
Furthermore, the fact that the students differ among them-
selves in the answer whicli they have selected is consider-
able stimulation to the discussion. A show of hands can be
had on how many students think thar the first response to
an item is correct and oue of those taking this position may
be asked to explain why h2 so believes. The same may be
done with other alternatives either stated or proposed by
students until agreement is reached or the basis for differ-
ing opinions is made clear, Several test items may be
selected and assigned as homework. In such cases the
student may be asked not only to make a decision as to
what he believes to be the right answer to an objective test
question but also to write a paragraph in which he sets
forth his reasons for this being correct, including reasons
why the alternative answers are not correct or at least are
not as satisfactory. Such assignments can also be the basis
for discussion in the class on the following day in much
the same way as has been suggested above. Some teachers
like to use this technique of combining objective and essay
responses in their tests.

The more able students in class are generally charac-
terized by a degree f intellectual curiosity which will lead
them to enjoy problem-type situations in whieh they can
apply some of the knowledge which they have gained.
Some of the more diflicult problem situations given in this
folio might be selected and passed out to these able students
with the idea that they would attempt to answer these and
perhaps turn their answers in separately to the instructor.

Many class reviews are characterized by long reading
assignments {largely ignored by the students as repetitions
of things already done) and by the hasty enumeration of
major points by the instructor (avidly copied by the stu-
dents}. A review can be pointed up by a careful sclection
of test jtems covering some of the major points and abilities
which have been involved. A student may then be asked to
work these in much the same way as he would in a test
situation, except that he would have the opportunity when
he is fuced with difficulty to refer to his text, syllabus, and
other materials in order to determine just what the answer
is. In using test items for such review purposes it is ncces-
sary to emphasize repeatedly that the particular point of
knowleclge or content of the item is not as importunt as
the ability or the general area of knowledge sampled by
the item.

The preceding suggeslions as to uses of itemns in this
folio are only illustrative practices which have been sye-
cessfully uysed by teachers. Many other possibilities may
develop. It is hardly necessary to say that anyone who finds
a worth-while way of using these materials should feel
free to do so.

Cautions

There are some cautions which need to be kept in mind
in using the folio so that its value is not destroved or that
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its use does not become harmful to the students. The most
serious misuse has already been implied in the preceding
comments. The value of the folio will have been lost and
actual harm will have been done if any group of students
in a class where this folio is used decide that they can
assure themselves top grades in the course by obtaining a
copy of the folio, or of the correct answers to all items in it,
and memorizing these. This folio of test items was not
intended to be placed in the hands of undergraduate stu-
dents. Rather the folio is a resource to be used by instruc-
tors from which they may draw materials as they wish to
use them in their classes. Perhaps no particular mention
should be made of the test folio as & source of items, for,
to the occasional unprincipled student, even the existence
of such a folio of items may become a challenge to obtain
it. This problem is a commonplace one to all teachers and
perhaps the warning is scarcely needed.

There are other cautions which should be obvious te the
teacher whether or not he draws upon such a resource as
this test item folio, but which may be forgotten in the rush
of putting together an examination. The suitability of ques-
tions for a particular course is a matter always foremost in
the minds of teachers. A weakness of many examinations
is that the test items are so definitely limited to the par-
ticular test and teacher that they may almost be unintel-
ligible to other students who have taken work in the area.
While it is unfair to students to give a test which has been
designed for other circumstances, the teacher who never
can find questions or test items constructed by anyone else
which are entirely suitable for use in his course may, by this
very evidence, he demonstrating that he is entirely too
provincial or individualistic in his presentation. His in-
sistence that this is his privilege may be placed in question
on the grounds that his students are not always going to
answer his questions. The limited approach of the instruc-
tor in such cases may turn out to be a real handicap to his
students. Although it is not expected that all items repro-
duced in this folic will be equally suitable to all courses
involving the same topic or same objective, some of them
should be entirely appropriate and others should be sug-
gestive of ways to brorden the scope both of testing and
instruction.

There is no test item which is good for all cireumstances,
all teachers. and all courses. The fact that a test item
appears under a certain content heading and is keyed into
an objective does not necessarily mean that this particular
ability is being sampled for a given class or for every
individual in that elass. Furthermore, if students have had
no experience with regard to some of the objectives repre-
sented in this folio, an item (no matter how good it may be)
will probably not function very well for such students. The
excellence of an item as a basis for discriminating among

students is always relative to educational experience that
the studen:s have had.

The excellence of the individual items varies cousider-
ably from both a tesling and 1 seientific view-point. The
extent of the task prevented thorough professionsal analysis
beyond the rough screening which the editors were able
to employ. Many users will be able to improve the quality
of the items by re-phrasing as well as by adapting them to
their particular purpeses.

One final word of caution with regard to the use of
essay material. We have previously noted that essay ques-
tions are apt to be so closely related to the parlicular course
and even to the personality of the teacher that they have
little value for anyone else. Certainly the essay type of
question is rather inadequately represented in this folio,
Those which are found here should be considered as sug-
gestive of ways of phrasing questions rather than as ques-
Hons which should be readily used with other students.
Well thought-out essay questions are no easier to develop
than good objective test questions. The person who thinks
through an essay question carefully will try to foresee in
some detail just what may be expected from the student
in the way of an answer and then decide whether his ques-
tion has been 50 stated that it is reasonable to expect that
these various factors will be brought into the response by
the student. With many an essay queston one cannot
easily tell what the writer has had in mind. This indefinite-
ness and the resulting bewilderment of a student often
give rise to answers far less adequate than the teacher
had expected. Indeed, different students may be respond-
ing to essentially different tasks.

There are certain kinds of ability which ¢.nnot be ade-
quately tested except in situations where the student must
formulate his own ideas, 'organize, and present them. At
best, in the objective test situation the student is making a
selection from responses placed before him. While this is
not an unrealistic situation at all, it js not typical of all of
the situations in which we expect people to be able to
Function adequately. The objective test question imposes a
fairly rigid framework within the limits of which the re-
spondent must operate, thereby greatly easing the problem
of grading. The problem of the essay question is to impose
sufficient strictures on the response of the person so that
the matter of grading can be reasonably objective and yet,
at the same time, give to the individual opportunity for
showing his own ability to reecall, organize, and utilize his
knowledge in dealing with a situation which is new to him.
While this folio is weighted in the direction of cbjecuve
test items, this is not an indication that essay materials are
devaluated. On the contrary, there can be no doubt that
either evaluation or instruction based entirely on a multiple
choice response from students is grossly inadequate.




SECTION 11

Qm'xlz'mz.s' and Problems

Trae quesTioNs and problems which follow have been
arranged as nearly as possible under some thirty subject
matter headings in each of the two major subdivisions:
11 A. Biologieal Science, and 11 B, Physical Science. Within
each subject-matter category the items have been further
ordered in sequence qs to the objectives they embody. Thus,
in the first category, “Perception and Symbolization,” the
sequence of items by objectives is found to be as follows:
1.10, 1.20, 2.20, and 8.00. Some of the subsequent cate-
gorics are larger in scope and contain 2 more complete
representation of the gamut of objectives. The objective
tested by each item is indicated by an objective reference
number in parentheses under the item number.

A final eategory under Subdivision I, labelled “Unelassi-
fied,” includes items which could not easily be assigned to
a single subject-matter category, and also a set of items
that do not lend themselves, without further adaptation, to
machine scoring. These items may be useful in informal
quizzes with small groups of students,

The condensed version of the taxonomy of objectives is
found in Appendix A. For convenience in reference, and
without definftion, the major heads of the taxonomy are
reprocduced here.

1.00 Knowledge
110 Knowledge of Specifics
1.20 Knowledge of Ways and Means of Dealing with
Specifics

1

1.30 Knowledge of the Universals and Abstractions in a
Field

2.00 Comprehension
2.10 ‘Translation
2.20 Interpretation
2.80  Extrapolation

3.00 Application

4.00 Analysis
4.10 Analysis of Flements
4.20 Analysis of Relationships
4.30 Analysis of Organizational Principles

5.00 Synthesis
5.10 Production of a Unigue Communieation
5.20 Production of a Plan, or Proposed Set of Objectives
5.30 Derivation of a Set of Abstract Relations

6.00 Evaluation
6.10 Judgments in Terms of Internal Fvidence
6.20 Judgments in Terms of External Criteria

.
ot
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1.
(1.10)

{1.10)

(L.10}

{1.10)

5.
{1.10)

6.
{1.10)

{1.20)

PERCEPTION AND

Which of the following marks the beginning of man's
unique learning process; that is, as it s distingaished
from the learing ol other animuls?

A. Inquisitiveuess, expressed in sywhols, about the real
coviromnent,

B. Pureeplion of objeets by means of Lthe senses.

C. Reaction to real objects in the environment.

D. Adjustment of operationil behavior te “signs” in
the immecdiate enviromment.

E. Curiosity abont uctuul nhjecls in the cnvironment.

Perceplion by means of sign is not alfected noticenbly
by which one of the tollowing?

A. Culor of objects.

B. Duration of stimulus on retina,

C. Intensity of light,

D, Color of the iris of a normal pigmentod individual.
E. Distunce of objeet from observer.

A three-dimensional concept of material being viewed
under high power of a microseope can be obtained by

A. changing the intensity of the light entering the tube.
B. moving the slide back and forth,

C. turning the fine adjustment knob back and forth.
D. focusing your own eye upon the upper, then on the
lower regions of the material being examined.

E. rotating the ocular.

Man is snperior to all other animals in which of the
following?

A. Keenness of sense of sight.

B. Keenness of sense of smell.

C. Ability to use substitutes for direct experience.
D. Fleetness on foot. E. All of the above.

Analysis of 1 new situatinn in tenns of an old one can
perhaps best be done by

A, largely disregarding the old or known and concen-
trating on the new or unknown.

B. first formulating 2 conclusion, then gathcring facts
to prove that it is troe.

C. formulating hypotheses as to similarities and dissim-
ilarities and testing them.

D. sclecting from the data those Facts which prove the
point, manipulating thesc facts to best advantage,
and disregarding the rest.

E. none of the above,

Four ¢f the following constitute advantages that may
arise from the use of symbolism. Whicl one is a dis-
advantage?

A. The symbel makes unnecessary the manipulation of
the object it represents.

B. The symbol may become completely dissaciated
from the object it represents,

C. Information ean be stored.

D. Expericnce can be gained vicariously.

E. A cultural heritage becomes a possibility.

If a verfectly spherical cell, one unit in diameter, were
to divide into two similar perfectly spherical danghter
cells, what would be the diameter of each of the two
danghter cells?

%18

e . e -

SYMBOLIZATION

8.
{1.20)

9
{1.20%

16.

A, About ¥ unit B. About % unit
C. Abant % it 1. Aboul £ uail
F. Alboat % mnit

Il a paramecium s approximaiely one seventh of the
dinmeter of the low power field, what is its setual size?

A, Abont 100 microns B. Aboul 200 microns
C. Abbul 300 microns DALt 0001 inch
E, About 0.00! millimeter

A cell which is 25 microns in diameter is
A. Yurger than B. smaller than
C. approximately the sane size as a similar cell which

is 172500 inch in dinmeter.

VWhich one of the following symbolic relationships is
not logical in relation to the remaining four?

AAB=cCc B A=¢ cB=¢C
A A=g S
D.AC=B E. BA=C

For items 11 - 13 use the data cf the following graph and key:

(2.20}

500
KEY
400 A
B. 2
300 c. 100
D. 200

200
E. 300

100
| 2 3 4 5

11.
12.
13.

14.
(5.00)

13.
(5.00)

What is the value of the slope of the line?
When “Y” is 200, what is the value of “X"?
What is the value of “b”?

When un architeet draws a set of plans for a building,
such as this one you are mow occupying, he employs
which of the following?

A. Operational behavior in terms of objective “signs.”
B. Substitutes for direct experience.

C. Immediate perception of a reaction to the object.

D. Direct cxperience trial and error,

E. None of the above.

Which of the following represents complete dissociation
of symbolism from reality?




A. A reader engrossed in a novel imagines onc of the imaginary wle a5 parachute jumper off a2 high

characters to resemble very closely an individual precipice.

who lives in the neighborhaod. D A composer wriling o tone puem for symphony
B. An engineer while designing o bridge checks and orchestra draws upon his previously conditioned

rcchecks tables giving strengths of materials to be meontal imagery to recall how various phrases will

used in the construction of the bridge. sound when playcd by different combinations of
C. An insane person becomes indignant when an instruments.

observer who restraing him fails to appreciate his E. None of the ahove.
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(1.1

2%
(1.10)

{1.10)

(1 10}

(1.10)

(1.10)

7.
(1.10)

DIFFUSION AND OSMOSIS

Diffusion of one substance through another can usually
be hastened by one or several of the following micens. By
which means, however, would diffusion tend to be re-
tarded?

A. Heating
D. Dissolving

B. Agitation C. Rarefaction

E. Freezing

The direction of diffusion is delennined priwnnrily by

the mture of the diffusing substanee

the nature of the medium through which these par-
ticles are diffusing

the size of the diffusing purticles

. more than one of the above

E. none of the above

T w

The direction in which 2 substance moves through a
differentially permealle membrane in the process osmosis
is most dependent upon the differences in

A. concentration of waler miolecules

B. relative diffusion rates

C. rate of inolecular motion on cither side of the inem-

brane

alfinity of the dissolved substance for water and the

cohesive force of water

E. affinity of the dissolved substance for water and the
adhesive force of water

H

D

Which of the following statcoments constitutes the best
definition of osmmosisP

A. Selective diffusion of solutions or gases through a
differentially permeable meinbrane

B. The passage of solutes from a region of lesser con-
centration

C. Simple diffusion

D, A pressure-diminishing phenomenon characteristic of
all living organisms

E. The separation of sunlight into the component colors
of the spectrum

Osmosis can best be described as

A. simple diffusion

B. a pressure-diminishing phentinenon characteristic of
all living things

C. the passage of solutes from a region of lesser con-

centration through a selective membrane to a region

of greater concentration

the separation of sunlight into the component colors

of the spectrum to facilitate photosynthesis

E. diffusion of water through a differentizlly permeable
membrane

D.

Osmosis can best be described as

A. diffusion of water through a differentially permeable
membrane

B. diffusion of a solute throughout every part of a
solution

C. a process in which water is raised against gravity in
response to the action of atmospheric pressure

D. a process which is altogether unique to living organ-
isms; it cannot oceur in an inert system

E. a process which can occur only in the presence of light
and an abundant supply of oxygen

Much of the water entering an amoeba by osmosis is
eliminated by the action of the

(1.10)

9.
{1.10)

16.
{1.10)

11.
(1.10}

A. contractile vacuole B. gastric vacuole
C. cctoplasm D. cytoplasinic erystals E. pscudopodia

The barticles of which all matter is composed are be-
licved to be

A. moving at the same rate regardless of the mass or
physical state of the matter

moving at diflerent rates, the differences depending
on the quantity or mass of the matter

moving at different rates, the dilferences depending
on the physical state and temperature of the matter
stationary and immevable E. none of the ubove

B.

C

D.

The process by which materials enter and leave cells of
an organism is known as

A. transportation B. transpiration C. absorption

D, diffusion E. inhibition

How doucs oxygen eater the cell of a Hat worm {for
exumple a planarian)?

B, By diffusion C. By absorption
E. Through the lungs

A. By osmosis
D. By respiration

Four of the following statenients about diffusion are
true. Which one is false?

A. Substances diffuse from regions of their greater con-
centration to regions of their lesser concentration.
. Small particles will diffuse far more readily than large
particles.
Diffusion oceurs more readily in 2 gas thanin a liguid.
. Diffusion is more readily visible in a liquid than in
a gas.
Diffusion is possible in all directions, except against
gravity.

O ®

™

For items 12 - 15 select tha best response froin the following key.

12.
{1.10}

13.
(1.10)

14,
{1.10)

15.
(1.10)

16.
(1.10)

17.
(1.19)

21

KEY
A. Diffusion B. Osmosis C. Capillarity
. Absorption E. Transpiration

Physical process by which dissolved substances enter the
cells of a living organism

Process by which water enters and/or leaves the cells
of a living organism

Process by which the wastes from the activities of cells
in large trees would be eliminated

Process by which dissolved substances enter and leave
the small blood vessels in animals

Osmosis is the term applied to the

A. diffusion of substances from one place to another

B. passing of dissolved substances throngh u fiter

C. passing of u liquid through a completely permeable
membrane '

passing of « liquid through a differentially permeable
membrane

D.

Which the following statements concerning osmosis is

most nearly applicable?

A. Osmosis is essentially a diffusion process.

B. Osmosis is essentinlly a process involving capillary
action.

3




18.
{1.10}

19,
{1.19)

20.
(1.10)

21,
(L.I0)

22,
(1.10}

23.
(110}

24.
{1.10)

25.
{I1.20

26,
(1.200
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C. Osmosis works on u principle Similar to that of the
siphon.

. Osnosis functions only in living organiss.

E. Osmosis functions only in the prescnce of light.

In the following pair, blacken space 1 if the first cle-
ment of the pair is definilely greater than the second;
spact 2 if the sceond is definitely greater than the first;
and spitce 3 if the two are approsimately cqual.

A, Movement of water between a cell and a hyper-
tonic solntion

B. Movement of waler hetween a cell and an isotonic
sclution

Roothiirs tuke up water [rom the soil ehiefly by

A, capillarity C. translocntion

D. osmosis

B. plasmolysis
E. transpiration

Water moves from the soil to the st living cells of a
normal root because

A. it s needed to replace what is inevitably lost by
evapotation from the upper parts of the plant
dissolved substances are in higher concentration in
the ract cells than in the sail water

the cell wall is permeable to water

. of the seeretory action of the living cells

it is necded for photesynthesis

oo =

Tbe hasic mechanism involved in the transport of sub-
stances in living tissue is

A. osmusis  B. intemal movement of protoplasm
C. attraction of moleeules D, inertin -~ E. diffusion

Osmosis is*

A. the diffusion of a eolared solution throngh a clear
fiquid

B. u special type of one-way diffusion through a semi-
permeable membrane

C. the result of putting pressure on a solution

The process by which gases enter the cells, are utilized
by thein, and leave the organism is called

B. excretion
E. breathing

A, absorption
I respiration

C. cxpiration

The souree of the energy producing diffusion is

A. the gravitational atraction between masses

B. the random movement of molecules

C. the clectrical attraction hetween charges of opposite
sign

D. derived from the chemical potential encrgy of glu-
¢0Se

E. chemical affinity of certain substances for each other

A certiuin freshwater protozoan has a contractile vacuole,
If a smull munount of salt is added to the medium in
which the animal lives, the quantity of water expelled
by the contractile vacuole in a given titne would be

A. greater than B. less than C. same as

the guantity of water expelied by the vacucle in the
same Hme in the original medium

Gamosis occurs Whenever

A. therc is a solution involving two substances of dif-
ferent molecular weights

by
22
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27.
(1.20)

28.
{1.20}

29.
{1.30)

32,
{(2.20}

B. onc substance is dissolved in another, with a mem-
brane helween two parts of the solution

C. the concentralion of solute on one side of a mem-

brane is different from the coneentration of solute

on the other side of the membrane

a membrane separates two regions of a fluid

a membrane permeable to solvent hut net Lo solute

separates two differently concentrated regions of the

solvent

I

=

A namntal {turgid) Eloden leaf is placed in tap water.

A. The cytopiasm will poll away from the cell walls.

B. The ccll walls will burst.

C. The cell walls will shrink, wrinkling to give the
appearance of a many-pointed sta-.

D. The streaming of chloroplusts will eease, but other-
wise the cells will appear normal.

E. The eclls will maintain their usual appearance.

When an amoeba is placed in water slightly more hypo-
tonte thun its aatura] habitat, onc would expeet

A. it to burst B. it to shrink

C. its contractile vacuole to cmpty slightly more fre-
quently

D. its contractile vacwole tn empty slightly less fre-
quently

E. no change from its appeamnce or behavior in its
natural habitat

Which of the following is a broad principle that is
fundamental to the organisin’s wtilization of matter and
enetgy?

A. Only substances in solution can diffuse through the
ecll membrane of the pratoplast.

B. Dillusion is the pracess wherehy particles scatter
from a region of lesser concentration to one of
greater concentration.

C. The hydrolyzing process that occurs in the alimen-
tary tract i$ known a8 digestion.

D. An enzyme is an organie eatalyst.

E. None of the above is a principle.

An opsmotic scnse

A. kinesthetic C. thirst

D. hunger

B. cquilibrium
E. optic

Which one of the following is an example of diffusion?

A. The Row of water in a river

B. Movement of traffic on a busy highway

C. Raindrops Ffalling from clouds

D. Equal distribution of sugar in a dry cake mix
E. Apparent disuppearance of smoke from a candle

Molecules of dye can inove at the rate of 200 miles per
hour but they may actually require weeks to diffuse
an inch up a tube of water. This phenoenon can be
accounted for

A. because the dye molecules move upward slowly due
to the pull of gravity

B. because other molecules impede upward movement
of the dye molecules by constantly changing the
direction of their movements

C. because the walls of the tube retard diffusion of
the dye

D. by more than one of the above

E. by wone of the above

-
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83.
(8.00)

(3.00)

85.
(3.00)

36.
(3.00)

37.
(3.00)

38,

Red blood cclls will burst if placed in 2 0.8% colloidal
suspension of prateins but will retain the normal con-
dition in a 0.9% sodium chlaride salution. This provides
evidence that red blood cells contain

A. less than 0.9% soclivm clloride

B. more than 0.9% sodium chlaride

C. less than 0.9% colloidal protein

D. more than 0.9% celloidal pratein

E. antigens capable of dispersing colloidal suspensions

OF the following substances, the ane leasé likely to enter
a typical cell in significant amounts by the process of
diffusion is

A. oxygen C. nitratc ion

D. a protein

B. glycerol
E. glucose

A chamber is divided into left and right halves by a
membranc which is permeable to water moleeules but
nol Lo glucose moleeunles. The left side is half filled by a
2% glucose solution, while the right side is filled to the
same level by a 3% glucose salution.

A, Waler moves across the membrane, and only toward
the laft.

R. Water moves across the membrane, equally in both
directions.

C. Clucose moves across the membrane, equally in both
directions.

D. Water moves in both directions, hut mainly to the
left.

E. Water maves in both directions, but mainly to the

right.

Osmosis is the principle on which all but one of the
following largely depend. That one is

A, preservation of fruit by the use of sugar

B. preservation of fish hy the use of salt

C. preservation of food hy the cold pack pracess

D. the harmful action of sea water in the digestive tract
E. the absorption of water by a root

People adrift at sca may perish of thirst even though
there is water all around them. On the basis of a com-
mon prineciple in hiology, why may drinking sea water
in an attempt to quench thirst be disastrous?

A. Salts in the sen water arc likely to damage the wall
of the stomach by eroding it.

B. Salt will likely pass from the body cells into the in-
testine to mingle with the salt of the sea water there.

C. The blood, which is already deficient in water, will
likely lose more water to the intestine which con-
tains the salt sea water.

D. The salt sea water will probably pass very quickly
from the Intestine to the kidneys, overburdening
them.

E. Sea water contains many disease-producing micro-
organisms which are almost certain to cause death.

If a substance Is to cnter a cell continuously by the

(3.00) process of diffusion, it must be true that

A. the substance is always more concentrated in the
environment than inside the cell

B. 2 greater amount of carbon dioxide is evolved when
the substance is entering than when the substance
is not entering

(3.00)

89.

40.

C. the substance does nol cnter the ccll when the cell
is an oxygen-poor cnviranment

B. the substance has a higher malecular weight than
some other substanee known to enter the ecll

E. the substance can difluse through air

The nel osmotic difference would he grealest hetween
eytaplasmn and

A, 0.9% NaCl solulion
C. distilled wuter
E. blood or sap

B. pond waler
D. Ringer's solation

The shrinkage of the cytaplusm of a ccll in an Elodea

(3.00} leaf placed in a concentrated salt solution is due to

A. the increase in cytoplasmic concentration of the salt
absorbed from the external salt solution

B. an incrcase in Lhe rate of entry of water malecules
through the cell wall from the external solution

C. the lower concentration of water outside the plasma
membrane than within the cytoplasm

D. the cxcessive conversion of glucose to polysaccha-
rides stimulated hy the increased salt in the cyto-
plasm

E. the tendency of chloroplasts to adhere to each other,
rather than disperse through the eytoplasm

After each jtem number on the answer sheet, hlacken the one
lettered space which designates the correct answer,

I

The device illustrated in the diagrams ahove consists of a thim-
ble shaped {porcelain} tube filled with molasses {sugar con-
sisting of relatively large molecules dispersed among water
molecules). A rubber stopper pierced by a thin glass tube closes
the top of the thimble, which is placed in & beaker full of
water and 15 held in place with a clamp. Diagram I illustrates
the beginning of the experiment, while diagram II shows the
conditions prevailing after the passing of several honrs.

41.

The pussage of water molecules through the wall of the

(4.20) thimble results from

A%

A. a force in the thimble which is pushing the mole-
cules

B. air pressurc in the beaker which is pushing the
molecules

C. a difference in the concentration of the water in the
beaker and in the thimble

D. the effect of gravity E. capillarity

42. The passage of water is not equal in both dircctions,
{4.20) because

A. the water molecules can pass through the thimble,
but the sugar molecules cannot

5




43.
{4.20)

44.
{4.20)

45,
(4.20)

the sugar molecules can pass through the thimble,
but the water molecules cannot

both sugar and water molecules are moving into and
out of the thimble

. neither sugar nor water molccules are moving
water is moving for a limited time followed by a
movement of sugar for a limited time

BE o ®

This experiment is jllustrative of the phenomena of

B. translocation
D. osmosis

A. transpiration
C. capillarity

The above phenomena may be further illustrated by
placing a sliced piece of potato in cold water. After
several hours, examination reveals the plece of potato
to be very stilf and hard. This occurs bhecause

A. new chemical substances have formed in the potato

B. water has passed from the cells of the potate into
the surrounding water, therefore materials have con.
densed to form solid particles

C. there is a precipitation of Ca salts in the potato

D. water has passed from the surrounding medium into
the potato cells to produce turgor
there is an additional formation of cellulose in the
cell walls

Another slice of potate is placed in a salt solution and
after several hours it becomes very limp, soft, and
spongy. This ocours because

A. the cellulose in the cell walls of the plant has
broken down

B. water passes from ‘he potato cells into the sait
solution

C. the salt solution causes a breakdown of the salts
formed in the potato cells

D. more water is passing into the potato, therefore the
potato becomes soft

E. the cells of the potato are digested by the salt water

Ttems 46 to 55 refer to the situation represented by the U-tube,

KEY

For the items select from the following key the most appro-
priate phrase.

46.
(4.20)

47.
(4.20)

48,

A. Both the statement and the regson are true.

B. ‘The statement is true hut the reason is false.

C. The statement is false but the reason is an accepted
fact or principle having no bearing upon the state-
mendt.

D. Both the stetement and the reason are false.

The glucose solution on side B will become less con-
centrated and that on side A more concentrated because
2 substance tends to diffuse from a less concentrated
region to one of greater concentration.

The copper sulphate solution will become more con-
centrated on side A and less so on side B because the
copper sulphate solution will pass through the mem.
brane from a region of greater concentration of copper
sulphate to one of lesser concentration.

The glucose solution will become more concentrated on

(4.20) side B and less concentrated on side A because the

glucose will diffuse through the membrane from a reglon
of greater concentration to one of lesser concentration,

20%, 10%
GLUCOSE GLUCOBE
1% 2%
COPPER COPPER
SULPHATE SULPHATE

SIDE A

SIDE B

MEMBRANE PERMEABLE TO WATER
AND TO COPPER SUILPHATE BUT
NOT PERMEABLE TO GLUCOSE

At the beginning of the experiment the solutions in the two arms
of the U.tube are as pictured. They gre separated at the bottom
of the tube by s differentially permeable membrane. The volumes
on either side of the tube are the same and thus the level of
the liquid is at the same height in both arms.

The membrane is permeable to water and te copper sulphate
(CuB04) but not to glucese sugar.

The apparatus is allowed to stand for a number of days.

49, The water level will rise on side A becquse the water
(4.20) (not the substances in it) on that gide in the beginning
of the experiment was less concentrated than that on

side B.

50. The glucose solution on side A will become less concen-
(4.20) trated and that on side B more concentrated because
water will pass from side B to A thus diluting side A.

51. The copper sulphate solutien will become more con.
(4.20) centrated on side B and less concentrated on side A
because substances tend to diffuse from a region where

the water is purer to one where the water is not s pure.

52. There will be no passage of copper sulphate through
(4.20) the membrane because dissolved substances will not
pass through a differentially permeable membrane.

24
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53. The passage nf water through the membrane in this
_ {4.20} case is an example of osmosis because osmosis is defined
as the passage of water (or a liquid) through a differen-
tially permeable membrane from a region of greater
concentration to one of lesser concentration of water

{or liquid).

54. The water level on side B will rise because diffusion
(4.20) always takes place from a region of greater concentra-
tion to onc of lesser concentratinn,

55. The passage nf a dissolved substance {or substances)

(4.20) through thc membrane in this case is an example of

osmosis becouse osmosis is defined as the passage of a

substance through a differentially permeable membrane

from a region of greater concentration to one of lesser
concentration.

Items 56- 57. Refer to drawings in right hand column.

56. The A series of druwings is an example of chromo-
{4.20) somc behavior in

A. normal fertilization in mammals
B. maturatinn of a germ cell
C. mitosis D. pollination E. double fertilization

57. Thc B scries of drawings is an example of chromo-
(4.20) some behavior in

A. normal fertilization in mammals
B. maturation nf a germ cell
C. mitosis D. pollination E. double fertilization

The following drawings refer te items 56 and 57.
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TRANSPIRATION
The loss of Hquid watcr from the leaf is called 13. This (sec item 12) is partly explained by the fact that
(2.20)
A. guttation B. wilting C. evaporation A, photosynthesis canmot take place in the absence of
D. transpiration E. plasmolysis leaves
. B. no food is available
The loss of water as water vapor through stomates i C. roots continue lo lake up food from the soil but at a
known as reduced rate
A. respiration B. expiration C. translocation D. fooil has becn stored up in the tree during the
D. transpiration L. transportation previous sumn.'mr I )
E. a fast rate of respivation is necessary to keep the tree
Food manufactured in feaves is transported downward from freezing
to the roots principally through the
! P paly € 14. The return of rainfall to the atmosphere hefore it reaches
A. sieve tubes B. cambium C. xylem vessels (1.10} the sea is accomplished chicliy by
D. vascular rays . tracheids
. A. transpiration from leaf surfaces
Cutting away a complete ring of bark from a tree stops B. evaporation from water surfaces
the passage of material through the C. evaporation from soil surfaces
A. xylem B. vesscls C. phloom D. ;lri::ha;ie tl:c:fn steam and vapor from industry and
D. tracheids E. pith sporia
1n certain unicellular plants, the structure is such that 15.  Evaporation of water from green Jeaves
distribution of food, water, and ‘wastes is taken care of (1.10)
largely by A. jeopardizes an animal move than a plant
B. serves an excretory function in both plants and
A. transpiration  B. assimilation  C. respiration animals
D. diffusion . digestion . regulates temperature to a greater cegree in plants
iff E. digesti C la deg )
. ‘ though than in animals
The rise of water to the tops of tall trees is thought to D. keeps the transpiration stream moving in plants
be principally due to E. frequently canses heat prostration in animak. espe-
A. root pressure B. transpiration pull clally man
C. capillarity D. osmotic pressure E. adhesion ‘18. Much more water enters the leaf from the stem than i
Root pressure i produced principally as a result of (1.20) employed in photosynthesis. This serves to
A. osmosis B. capillarity  C. adhesion A. provide the photos’ynthetic tissnes with adequate
D. transpiration E. cchesion amounts of the respiratory gases
’ B. provide the photosynthetic tissues with adeguate
Soil water first enters a flowering plant through the amounts of inorganic salts
C. afford a circulating medium wherein the products of
D. root hairs  E. cortex plant
D. screen the photosynthetic tissye from the harmful
The force which is primarily responsible for the rise of ultra-violet rays of the sun
water in plant stems is E. remove excessive water from the soil wh:ch might
. .. otherwise “drown” the plant
A. gravity B. diffusion C. respiration
D. photosynthesis.  E. transpiration ( 17) An adequate amount of water is essential for normal
L 2.20) plant growth and yet plants lose much water by trans-
Liquids are transported through stems and by piration. If plants possessed adaptive structures that
irely the loss of water from leaf sur-
a. epidermis  B. h s C would prevent entirely
3. vlz,;cula.r bundles pa:e]!r'...c pyiEa = . cortex faces, such structures would -
Which of the following does not aid the ascent of water g‘ prevent 3‘19 rise of Wﬂ;‘;‘ through the plant stem
and mineral solutes through the tree trunk? « prevent the diffusion of foods
gh C. prevent digestion of foods
A. Diffusion  B. Capillarity €. Transpiration D. prevent growth of the plant
D. Root pressure E. Plasmolysis E. further stirnulate plant growth
During the winter months an ’elm tree 18. Which of the following has least bearing on the rise of
(2.20} fluids in the roots and stems of a vascular plant?

A. stops respiration entively

B. continues respiration at the same rate as in the
summer

C. continues respiration at a slower rate than in the
Summer

D. continues respiration at a faster rate than in the
summer

A. The cell wall is freely permeable to many kinds of
molecules in sohition.

B. In many plants & layer -of meristem tissue lies be-
tween the pbloem and xylem.
. The size of stomates can be regulated by guard cells
in response to changes in atmospheric humidity.

9
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19.
(3.00)

20.
(8.00)

21.
{3.00)

(3.00)

(4.20)

24,
(4.20)

10

D. Molecules tend to move from regions of higher to
lower concentration.

E. Molecules of water at the surfaces of leaf cells
escape into the air.

In addition to the shade provided, what other factor
makes a forest cool in the summertime?

The conversion of solar energy by the green chloro-
phyll into stored energy of manufactured food

. Evaporation of the transpired water vapor .

. Condensation of water in the air upon the plant
surfaces

. The cooling effect of the plant growth processes

. The absorption of water from the atmosphere by the
plant stomates

B O B

One of the principal results of annnal leaf-fall in decidu-
ous trees is that

respiration ceases entirely until spring

winter food-making activities are taken over by the
rogts ’

the trees obtain their entire food supply from the soil
during the winter months

. water Is conserved in the winter

the trees survive without food during the dormant
winter stage .

v 0 PP

<

The gtomata of the Jeaves are likely to open when

A. the concentration of the cell sap in the guard cells
rises above the concentration in adjacent cells

B. the concentration of the cell sap in the guard cells
falls belows the concentration in adjacent cells

C. sugar in the guard cells changes to starch

D. light whicb had been intensely bright becomes sub-
stantially subdued, as at sunset

E. photosynthesis ceases and the photosynthetic prod-

ucts are being translocated for storage

A tree is givdled (ringed) by cutting away a band of bark
to the xylem around the trunk. Which of the following
is most Jogical to assume concerning 2 tree that has been

girdled?

A. If dies immediately because the Jeaves no longer
receive food and water from the roots.

‘B. It dies but not immediately because the leaves do

not receive food and water from the rogts.

C. It does not die as the removal of the bark does not
materially affect the primary functions of the tree,

D. It dies because food can no longer be transported in
the medullary rays.

E. It dies but not immediately becavse the rools starve
when their stored food reserves are exhausted.

The central problem in the above paragréph is:

A. How tall do fir and redwood trees grow?

B. What effect do acids have on a tree trunk?

C. How does water rise in plant stems?

D. What effect does felling of a tree have on its rgotsP
E. Why does water flow from the scump of g treep

The tissve most directly involved in the upward trans-
portation of water in stems Is the

B. xylem C. cortex

E. epldermis

A. phloem
D. pith

{1) The rise of water in stems, such as those of Douglas fir and
giant redwoods, involves a vertical distance of more than 300
feet. (2} In 1727 Hales, after cutting down a tree, (3} observed
that water continued to rise, under pressure, to the surface of
the stuinp. (4} More than a century later Strasburger first im-
mersed the cut end ol the trunk of a 70 foot oak tree in strong
acid and then into water. (5) Water still moved to the leaves at
the top of the tree. (6) F. H. Dixon (1895) joined the cut end of
a leaf-bearing stem to a glass tube Rlled with water und mercury
(Fig. B). (7) Mercury rose to a height of 101 ems. (8} In the
absence of the plant stem, but with the tube closed and ex-
hausted the mercury rose to a height of 76 an. (Fig. A).

—— water
110 em.

76 em.

N

Fig. A

Fig. B

25. Statement 1 represents
{4.20)
A. an experimental result B. a conelusion
C. an hypothesis based on the results of numerous ex-
periments
D. an assumption since one could not climb that high
to measure the tree
E. an observation based on quantitative measurements
26. Statements 2, 4, and 6 represent .
(4.20)

A. experiments B. experimental results
C. conclusions based on experimental results
D. hypotheses E. theories

27. Statements 3, 5, and 7 represent
(4.20)
A. experiments B. experimental results
C. conclusions based on experimental results
D. hypotheses  E. theories

28. Statements 4 and 5 jndicate that the rise of water in
(4.20) stems most probably

A. involves the presence of a strong acid

B. depends on the presence of a strong acid

C. does not depend on living tissnes of the stem
D. depends on the living tissue of the stem

E. does not involve the roots

29. The flow of water up to the stump in observation (3} is
(4.20) most probably due to

A. evaporation of water from the surface of the stump

B. mutual attraction between the molecules of water

C. atitaction between the molecules of water and Hssues

D. the greater concentration of water in the stem than
in the root

E. osmotic pressure

28




0.

The rise of mercury in the tube in figure A & due pri-

{4.20) rarily to the -

(4.20)

B2.
(4.20

A, mutual attraction between the mercury molecules

B. atll::action between mercury molecules and the glass
tube

C. osinotic pressure D. atmospheric pressure

E. evaporation of mercury from the top of the glass tube

The cause of the difference between the levels of mer-
cury in the tubes in figures A and B is primarily due to:

A. transpitation pressure caused by evaporation of water
from the leaves

B. respiration C. osmotic pressure

D. attraction between the water and mercury molecules

E. atmospheric pressure

A factor important in maintaining the water in a stem
as an unbroken column of water is

A. atmospheric pressure B. diffusion

C. the mutual attraction of water molecules
D. {franspiration

E. osmotic pressure

33‘
(4,20}

84.
(4.20)

29

The factor responsible for the pressure which causes the
flow of water up to the surface of the stump in observa-
tion (8} is

A. gravity
D, capillarity

Three well-watered plants with wax paper sealing the
dixt in their pots from the atmosphere are placed under ;
three bell jars respectively, The air in t}:e bell jars is dry
at the beginning of the experiment, The leaves of the
first plant have vaseline over their upper surfaces only.
The leaves of the second plant have vaseline over their
lower surfaces only and those of the third plant over
both the upper and lower surfaces. After 24 hours in the
light the inside surface of the bell jar of the

A, first plant showed more moisture than the second or
third

B. third plant showed more moisture than the second

C. second plant showed no moisture

D, second plant showed more moisture than the first but
not as much as the third

E. first plant showed less mofsture than the third plant
but more than the second

B. diffusion
E, cohesion

C. atomic cnergy

11
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CHEMISTRY RELATED TO BIOLOGICAL
SCIENCE

Many physicul properties of protoplasm can be explained
by considering it to be

A. a solution B. an emulsion
C. a colloidal suspension D. a precipitate
E. none of the above

Which of the following is not true of all protein mole-
cules?

A. Each contains all of the essential amino acids.

FEach can be converted, in large part, into carbo-
hydrate.

In man, their breakdown results, eventually, mainly
in the formation of urea.

On an “ounce-for-ounce” basis, they are less effec-
tive than common salts in exerting osmotic pressure
across inembranes permeabie only to water.

B.
C.
D.

Which of the following is the most complex compound?

C. A nitrate
E. Ammonia

A. A protein B. An amino acid
D. An inorganic nitrite

Subdivision of large, complex molecules into their
smaller, simpler components is accomplished in the
digestive pracess by a chiemnical reaction known as

A. condensation C. plasmolysis

D. synthesis

B. hydrolysis
E. agglutination

A catalyst is

A. a substance which affects the velocity of a chemical
reaction

B. a powerful oxidizing agent

C. 2 substance that does mot take part in a chemical
reaction

D. a strong electrolyte

E. the negative pole of an electrolytic cell

Which one of the following is not a compound?

A. Water B. Sugar C. Hydrogen
D. Salt E. Carbon dioxide

If a substance is changed chemically, it might be ex-
pected to exhibit a change in

A.
C.
E.

The greatest number of different kinds of elements
occurs in

A. fats
D. sugars

its boiling point B. its solubflity
its miscibility D. its viscosity
more thap one of the above

B. proteins
E. minerals

C. starches

A naturally-ocewrring irorganic substance having a defi-
nite chemical composition and, as a rule, a definite form
and structure is properly called

B. coal
D. a mineral

A. an organic compound
C. a physical property
E. a mixture

The underlying organic substance from which more
complex foods are synthesized in the plant is

B. mineral salt
E. amino acid

A. water
D. fatty acid

C. glucose

i
k!

1L
(1.10)

12.
(L10)

13.
(1.10)

14.
{1.10)

15.
{1.10)

16.
(1.10)

17.
(L10)

18.
(1.10)

19.
(1.10)

20.
{1.10)

21.
(110}

31

The atonl can be seen by means of

A. an clectron microscope
B. a compound microscope
D. no instrument now available

C. a geiger counter
E. a spectroscope

The molecules that inake up substances are

A. in conlinuous motion B. not visible by any 1neans
C. always made up of atoms of different ¢lements
D. colorless E. the same in size and shape

Which of the following groups of elements make up
almost 99 per cent of the protoplasm of organisms?

A. Hydrogen and oxygen

B. Carbon, hydrogen, oxygen, and nitrogen

C. Carbon, hydrogen, and oxygen

D. Carbon, hydrogen, oxygen, sodium, and phosphorus

The most abundant compound in protoplasm is

A. protein C. fat

D. sugar

B. carbohydrates
E. water

The elements always contained in proteins are

A. carbon, hiydrogen, and oxygen

B. carbon, oxygem. sulfur, and phosphorus
C. carbon, hiydrogen, oxygen, and nitrogen
D. hydrogen, and oxygen

E. calcium, sulfur, potassium, and iron

Protoplasm is a colloidal mixture in which the disperse
pPliase consists largely of

A. water, fats, and proteins

B. organic proteins, fats, and carbohydrates
C. mineral salts, water, and fats

D. ions gnd water E. none of the above

Of the following choices of food, the one which has the
greatest number of different kinds of elements is

A. fats C. starches
D. sugars

B. proteins
E. minerals

Simple sugars, double sugars, starches, and cellulose
belong to a group of organic compounds known as

A. fats B. proteins C. carbohydrates
D. enzymes E. amino acids

The substance which in protoplasm acts as the solvent
for mineral salts and many organic compounds, that
favors movement of materials, and that changes the
temperature slowly is

B. water C. carbohydrate

E. enzyme

A. protein
D. fat

A chemical system consisting of particles whose size is
generally larger than molecules, suspended in a medium
of a different substance is a (an)

B. compound
E. colloid

Proteins are Organic compounds in protoplasm which

A. element C. water

D. solution

A. are comDosed principally of carbon, hydrogen, sulfur
and are stored sources of encrgy

13
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B. arc used primarily for the relcase of encrgy
C.
D. are important solvents for mineral salty

E. scrve as o medivin for transporting substances

A mixture of sugar and water is an examiple of (an)

A. element C. solution

D. compound

B. colloid
E. cnzyme

Salts of protoplasin arce

A. tworganic and have a regulatory function
B. inorganic and have no [unction

C. inorganic and a source of energy

D. organic and unnccessary to protoplasm
E. organic and a regulatory function

The organic constituents of protoplasm are:

A. carbohydrates, salts, and fats

B. carbohydrates, water, and fats
C. carbohydrates, fats, and proteins
D. fats, proteins, and salts

E. fats, protcins, and water

Which is the most abundant gas in the cartl’s atmos-
phere?

B. Wnter vapor C. Hydrogen

E. Carbon dioxide

A. Oxygen
D. Nitrogen

Which kind(s) of decomposition, if any, occur(s) only in
the presence of free oxygen?

B. Putrefaction C. Decay
E. None of the shove

A. Fermentation
D. All of the ahove

frridation of milk accomplishes which of the following?

A, Vitamin D is added.

B. Fat globules are reduced in size, making the milk
more easily digestible.

C. Vitamin A is added. D. Vitamin X is added.

E. None of the ahove; irridation fs just a fad and has no
physiological value.

An element not characteristically found in protein is

A. carbon
D. oxygen

B. hydrogen C. copper

E. iron

In 100 cubic centimeters of outdoor air there would
normally be about how many ew. cm. of carbon dioxide?

A, 30. B. 3. C. 03 D. 0.03 E. 0.0003

The average carbon dioxide concentration in outdoor ajr
Is about

A 4% B. 21% C. 79% D. 0.1% E. 0.03%

Which of the following statements best characterizes
fats?

A. They are synthesized from amino acids.

B. They contain hydrogen and oxygen in the same pro-
portion as these elements occur in water.

C. They are made up of more complex molecules than
are proteins.

D. They serve primarily as protoplasm-bufiding ma-
terial.

E. They have less oxygen in proportion ko hydrogen
than do the carbohydrates.

arc built into the living {ramework of the protoplasm:

32

32.
(1.10)

33.
(1.10

(1.10.)

" D. an ackd

35.
(1.10)

(1.105

a7.
(1.10)

(1.105

39.
{1.10

(1.103

Proteins are syuthesized in plants by the chemical com-
bination of

A. glycerols und carbohydrates

B. curbon, hydrogen, and oxygen

C. curhobydrates, uitrogen, sulfur, and phosphorus
D. fatty acids and carbohydrates

E. carbou dioxide and water

Large complex molecules are aubdivided chemically into
smaller, siinpler components in digestion by the process
known as

B. condeusation C. hydrolvsis

E. plasmolysis

A. synthesis
D. symbiosis

An cnzyme is

B, a digestive juice  C. a hormone

A. u catalyst
E. a complex protein

The inorganic salts which constitute a portion of the
human body’s internal environment

A. give to the tissue Auids a conposition very similar to

that of sea water

fivctuate in concentration over a very wide range

. serve no useful metabolic function

. exerl a passive role in the functioning of the body
occur in a concentration near the saturation point

moOw

Life (in man) is possible only within a very narrow range
just to the alkaline side of neutrality. The relative con-
stancy of this aspect of the imtemal environment is
maintained primarily by

A. inclusion of an adequate amount of citrus or other
kinds of fruit in the diet

B. the absorption of Jactic acid from the cells of the
muscles after contraction

C. the carbohydrate foods eaten

D. the secretions of the cndocrine glands

E. the neutralizing or buffering of carbonic acid in the
blood by reduced hemoglobin

We say that water is essential to all life because:

A. it freezes at 0°C

B. it makes up 49%-70% of all protoplasm

C. # boils at 212°F

D. it can be found as a gas, a lquid, or a solid
E. it occurs everywhere in nature

The number of different compounds now known to
exist is

A. greater than B. less than C. the same as

the number of elements now known to exist.

The number of calories of energy released when one
gram of glucose is oxidized in cellular respiration is

A. greater than B. less than C. the same as

the number of calories of energy stored when one gram
of glucose {s manufactured in photosynthess.

The degree of complexity of a glucose molecule is

A. greater than B. less than C. the same as
the degree of complexity of a protein molecule.

wr"
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The molecules which make np the chemical compounds
in our bones

A. are in inotion only while we are alive

B. are not in motion becmse they are part of a solid
substance

C. are in motion 50 long as the bone possesses g tem.
perature higher than absolute ¥ero

Brownian movement ix

A. the spontancous movement of tiny dye particles ms.
pended in water

B. the movement of molecules of water which are
visible under the microscope

C. the movemnent of dye particles cansed by their bom.
bardment by molecules of water

A molecule is

A, an indivisible particle of watter

B. the smullest possible particle of a chewical com-
pound

C. the smallest kind of thing which can be seen under
high power of a microscope

Digestion of starch results in the formation of

amino acids C. puptones

E. glycogen

A. pglucose B.
D. Fatty acids

Abont 80% of the carth's atmosphere consists of

A. oxygen B.
D. hydrogen

nitrogen C. water vapor
E. carbon dioxide

Which class of foods yields the greatest nwumber of
calorics per wnit volume?

A. Proteins B. Fats C. Carbohydrates
D. Mineral salts E. Vitamins

Carbohydrates, fats, and proteins plways contain

carbon, hydrogen, and oxygen

carbon and hydrogen, but not necessarily oxygen
carbon and oxygZen, but not necessarily hydrogen
. hydrogen and oxygen, but not necessarily carbon
nitrogen

HOO®»

One of the vitamins aids in the prevention of night
blindness, That vitamin is foond in

A. yeast
D. oranges

B. butter C. chicken
E. none of the above

Which of the following statements best characterizes
fats?

A. They are synthesized from amino acids.

B. They contain lwdrogen and oxygen in the same
proportion as these elements ocour in water.

C. They are made up of more complex molecules than
are proteins. :

D. They serve primarily as protoplasin-building ma-
terial.

E. They have less oxygen in proportion to hydrogen
than do the carbohydrates.

The hardest sobstance in the human body is

A. enamel C. dentine

D. bone

B. cartilage
E. adipose tissue

51.
(1.10)

52,
(1.10)

{1.105

(1.10)

55.
(1.10)

56.
(1.10)

Cellnlose is a

A, component o) chlorophyll

B. material fouad in cell walls in plunts
C. substance found only in trees

D. type of cazyme  E. plant hormone

From the standpoint of general biology which of the
following statements constitutes the most acceptable
description of protoplasm?

A. Tt is a thick, sticky, semi-flnid, translucent, protei-
naceous dynamic system of substances capable of
self-perpetoation.

B. It is a carbohydrate material formed by the conden-
sation of large numbers of monosaccharide molecules.

C. It consists of diffcrentiated miaterinl within a cell,
made up largely of deeply staining clhiromnatin that
controls wetabolic activities.

D. 1t is that part of a cell which lies outside of the
muicleus and within the cell membrane.

E. It is a substance which prodoces dissolution of cells
by destroying the cell walls and causing a dispersion
of the cell contents.

Which of the following best describes carbohydrates?

A. They are synthesized by green plants from water
and nitrogen.

B. They include mono—, di—, and polysaccharides.

C. They are all manufactured directly by the process of
vhotosynthesis.

D. They vield the greatest amoont of energy per unit
volume of all the known classes of food.

E. They are more complex chemically than proteins.

Which of the following statements best describes an
organic substance?

A. It is a inaterial which is less combustible than an
inorganic substance.

B. It is a material capable of being prodoced only by
a living organism,

C. It is a carbon compound and can be synthesized
either in the body of a living organism or in a chem-
ical laboratory.

D. It 13 a compound which always contains nitrogen,
sulfur and phosphorus.

E. 1t is the bridge between living and non-living matter.

Diffusion gradient means

A. the swelling of dry seeds when they are placed in
water

B. the intermingling of molecules or particles of differ-
ent substances when they are mixed together in a
liquid medium,

C. the variation in relative concentration of molecules
of a solid or gas in different parts of the solvent im-
mediately after the solute has been introduced.

D. the drawing away of the protoplast from the cell
wall, and its contraction toward the center of the cell.

E. the distension of a cell wall accompanying intake of
water.

Any substance which tends to minimize the fluctuations
in the hydrogen ion concentration within a cell is called

afn)

A. acid
E. catalyst

B. salt C. buffer D. amino acid

15
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57.
{(1.10)

58.
(1.10)

59,
{1.16)

GO.
(1.10}

The product of e digestion of food which has both
acidic and basic properties is

B. [atty acids C. glycerol

E. hile salts

A. glucosc
D. amino acids

An element which accounts for little, if any, of the
weight of a living organism is

B. carbon
E, hydrogen

A. oxygen C. helivm

D. uitrogen

The units of structure of proteins are

B. anvno rcids
D. [atty acids

A. glycerine
C. monosaccharides

The units of structure of {als are

A. glycerine and fatty acids B. amino acids
C. monosaccharides 0. none of the above

Itewns 61 - 7¢. Choose vour answers from the key.

KEY

B. monasaccharid
D. other carbohydrate

A. disaccharid
C. polysaccharid

To which of the above do the following belong?

61.
(1.10}

Cellulose 65. Glycogen 68. Maltose
{1.10} {1.10}
Dextrin 66. Lactose 69. Starch
{1.10) {1.10)
Dextrose 67. Levulose 70. Sucrose
(1.10) (1.10)
Galactose

Use the iollowing key in answering questions No. 71 through
No. 74:

71
(1.10}

72.
{1.20)

73.
(1.20)

.
(1.20)

75.
(1.20)

76.
(1.20}

16

KEY
A. an element B. a heterogeneous mixture

C. a homogenecus mixture  D. a compound
E. none of these

Simple substances which can be neither decomposed nor
transferred futo one or another by ordinary means,

A rock in which the varions compounds are easily dis-
tinguishable by differences in color and/or by erystalline
form or both.

Oil and water shaken vigorously together
A splution of sugar in water

Which one of the following terms includes the other
four?

A. Molecule B. Atom
D. Compound E. Matter

The most valuable effect of Friedrich Wohler's labora-
tory synthesis of urea was probably that of

A. making available to agriculture nitrogenous Fer-
tilizers

B. clarifying the action of the nitrogen-fixing bacteria
removing the barrier between organic and inorganic
matter

C.
D. claritying the sequence of protein digestion and
E.

C. Element

excretion of nitrogenous wastes
enabling the development of a convenient djagnosis
for sugar diabetes

71.
{1.20)

78.
(1.20)

79.
(1.20)

81.
(1.20}

82.
(1.20)

83.
(1.20)

84.
(1.20)

85.
(1.20)

34

Which of the [ollowing alicralions of a subslance would
indicate Lhat this substunce bad undergone a chemical
rather than a pliysical change?

A, Change in density B. Change in ador or Lisle
C. Change in volume D. Chonge in viscusily
E, Al of these indicate that the change was cheowical,

Far which ane of the following reasous may we consider
the dissolving of salt in wuler Lo be a physical change?

A. The salt becomes invisible.

B. The water combines with the salt.

C. The rcsicdue from evaporation of Lhe solution is
unaltered.

D. The residue {rom evaporation of the solution is not
salt.

E. None of the above; this is actually a chemical change,
and the above arc not applicable.

Consider the following changes: {a) the grinding of
wheat to flour; (b) the drying of clothes; (c) the drying
of paint; (d) the making of “burnt” toast; {2} the meli-
ing of ice. How many of these are strictly physical
changes?

Al B. 2 C 3 D. 4 E. §

OF the following, the only constituent of soil that canrot
arise from the disintegration of rocks is

A. nitrogen B. calcium
D. organic matter

C. sulfur
E. phosphorus

The organic groups that in protoplasm act mainly as
sources of stored energy and contribute significantly to
the plasma membrane are:

A. fats B. proteins
D. enzymes

C. carbohydrates
E. amino acids

Select the ane example which is not a true solution.

A. Table salt and water

B. Hydrochloric acid and water

C. Alkali (lye) and water

D. Sugor and water  E. Starch and water

Of the following, the best concept of the physical na-
ture of protoplasm is that of

A. a jelly-like substance in which are dissolved proteins,
fats, and carbohydrates

B. mixtures of several solutions containing salts, pro-
teins, fats, and carbohydrates

C. a complex colloidal system of salts, fats, carbohy-
drates, enzymes, proteins, and water

D. a watery substance containing small amounts of
enzymes, fats, carbohydrates, and salts

Four of the following are complex carbohydrates.
Which one is a simple carbohydrate?

A. Starch B. Glucose C. Cellulose
D. Glycogen E. Granulated sugar

Obtaining a conception of the true nature of protoplasm
is made difficult by the fact that protoplasm is

A, clectrically charged  B. made up largely of water
C. a delicately adjusted, ever-changing system

D. composed of chemical compounds

E. a glitinous, viscid substance

et

aeng !
-




prn——

Q

ERIC

Aruitoxt provided by Eic:

86. Which gue of the following is a logical cansequence of
{1.20) the colloidal condilion ol protoplasm?

A. The characterislics of protoplasm can more readily
Be determiued than would be the casc if its con-
slituent particles were very small and obscure.

B. The eell is rendered move officient as a result of the
decreased amount of internal surface area cxposed.

C. The cells are capable of taking up less water than
they could if the proloplasmic particles were of a
larger size.

D. The amount of surlace area within each celi is in-
creased considerably.

E. Protoplasm is eclectrically neutral.

§7. Which one of the following terms includes nll the
(1.20) others?

A. Glucose
D. Monosaccharide

B. Cone Sugar C. Cellvlose
E. Carboliydrate

§8. Which one of the following i8 unrelated to the other
{1.20) four?
B. Sucrose . Starch
E. Cellulose

A. Monosaccharides
D. Awmino acids

89. A good indication of the presence of starch in an un-
(1.20) known food sample is the occurrence of a color change
upon addition of

B. Rencdiet’s solution
D. iodine solution

A. Winkler's reagent
C. phenol red

90. Of the following ingredients contained in a certain kind

(1.20) of slecp-preventing tablets, which one is probably the
active nerve-stimulator that forestalls sleep?
A. Terra alba {white clay) B. Aromatic
C. Saccharine D. Caffeine alkaloid E. Lactose
91. Apples darken when peeled. Heat is produced in using
(1.20) a bunsen burner. Water supplies are frequently chlori-

nated. These events have one common charcteristic in
that they are

A. physical changes B. neutralizations
C. ionizations  D. oxidations E. none of the above

92. The grouping of atoms which confers acid properties to
{1.20) both fatty acids and amino acids is

1
AA H-C-OH - 0
t b _w D- - €T on
B-~C~N \
i | ™H C-H
E- |t
C- H._F-—-H C -~ OH
1

93. A peptide link in a protein represents a union between
{1.20) the following two groupings, with loss of one water
molecule:

A. A and B of 92
C. B and D of 92
E. A and D of 92

B. Cand E of 92
D. A and E of 92

94. A factor which would not influence the rate at which a
{1.20) given substance diffuses into a cell is

A. size of the molecules of the substance

35
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95,
(2.20)

96.
{1.20}

(1.20)

(1.20)

(1.20)

100.
(1.30)

101.
{2.10}

102.
(2.10)

103.

(2.10}

104.
{2.10}

‘D. element

coucentration of the substance immnediately outside
the cell

rate at which the substance 15 allered inside the cell
chemical propertics of the snlislance

none of Lthe loregoing, since ali woulkl inflluence the
rale of diifusion

HEgO ¥

The physical state of protoplasm is best deseribed as

A. a mixture of emulsified proteins

B. a group of complex polysaccharides

C. metabolie irvtability 1. a colleid

E. 2 readily diffusable mixture of fals, carbohydrates,
and proteins

Many physical properties of protoplasm can be explained
by considering it 1o be a (an)

A. solution
D. precipiinte

B. emnlsion C. colloidal suspension
E. none of the above

The amount of oxygen present in carbohydrates is

A. greater than B. less than C. same a8

the amount of oxygen present in fats,

Which of the following elements is found in proteins but
not in fats or carbolhydrates?

A. Carbon
D. Oxygen

B. Hydrogen C. Nitrogen

The amount of inorganic matter in bone-is

A. greater than B. less than C. same as
the amount of organic matter in hone.

In the equation 6CQ: + 6H.O + energy — CHw.O0s +
804 the weight of the glucose and oxygen resulting
froim the reaction is equal to the weight of the carbon
dioxide and water entering the reaction. This faet is
consistent with

A. the Law of Definite Proportions

B. the Law of Multiple Proportions
C. the Law of Conservation of Mass
D. the Law of Conservation of Energy
E. none of the above

Atom Is to oxygen as molecule k to

B. hydrogen
E. water

A. nitrogen C. compound

Atom is to element as molecule Is to

B. element
E. water

A. matter-
D. compound

C. energy

When a fat is synthesized,

A. fatty acids combine together

B. simple sugars combine together

C. fatty acids combine with glycerin

D. glycerin combines with a simple sugar

E. amino acids combine to form large molecules

Molucule is to water as atom is to

B. carbon dioxide C. fat
E. amino acid

A. oxygen
D, sugar

17




Items 105 to 110 involve certain chemical processes Funda-
mental to an understanding of biological science. For each item
select from the key the appropriate response, then mark the

{chlorophyll)
D. 6C0Oz2 + €H2O0 + Energy

) {Glucose)
corresponding answer space. Cob1:0n + 60:
. {Glicose) (Starch)
KEY E. nCgHjy903 = {Cyll10Ozh + nH:O
A. 6CO:z + GH2O + energy = CygHpuOs + 60: 114. The phosphorylation of glucose in glycolvsis {conver-
B. Cgll120¢ + CyH120¢ = CisHuwOyy + H20 (2.20) sion of glucose to ghicose-B-phosphatc)
C. Cyl11204 + 60: — 6CO: + 6H20 + Energy . ontaming less encrey than hi-
D. (CoHnOch + nk:0 = nCoM;:06 A. {:slds a compound containing less ¢nergy than gln
E. None of the above B. requires energy supplied by the oxidation of some
; . I other molecule
(21 gg} This equation represents cellular respiration. C. produces a compound containing a phosphate bond
) . . with as high an energy as in ATP .
( 2112),3.) This equation represents photosynthesis. D. s a type of oxidation reaction
107. This equation represents protein synthesis. E. is a type of hydrolysis
(2.20) 115. The only enzyme in glucose metabolism which culalyzes
108. This equation represents digestion. {2,20) a reaction using nolecular oxygen is
(2.20) . . . A. cutalase B. cytochiome oxiduse
(2109.) T]udsI equation represents the transformation of carbo- C. hexokinase D. wdenosine triphasphutase
.20} hydrate info fat. * . Lo .
110. This equation represents the transformation of simple E. succinic dehydrogenase
{2.20} sugar to double sngar. 116. A glass rod, 1.00 inches long, and 0.23 inches in diam-
111. The equation nCeH1404 —> {(CgHl19O0s) + HaO rep- (3.00) eter, is cut with a precision instrument into F00 identical
{2.20) resents circular discs. These discs are then placed in a crucible
A. transformation of 2 monosaccharide into a poly- and heated for one hour at 100°C. During this cutire
saccharide experiment there will be involved
B. decomposition of dead- organic matter . . sical chanue
C. food manufacturing A a e.lu.m{r.ul changu B a physieal change
, . C. a chemical and a physical change
D. hydrolysis of a monosaccharide D. neither a chemical nor a physical change
E. food utilization in the body E. There are insufficient data from which to draw a
correct conchision.
112. A complete and accurate interpretation of the process
(2.20) whereby ghuicose is oxidized in the body would be 117. An unknown food was tested with the following resulis:
(3.00} a} lodine—no change in color; b) Nitrc acid—no color
A. CgHi30;5 + 602 — 6C0:2 + 6H0. change; ¢) Sudan 1lI—no color change; d} Benedict's
B. C1sHa0Oy: + 120, — 12C0Oy + 11H.0 + Energy. solution--color became brick red upon l\.eating‘ Which
C. 2NH: 4+ CO: — (HzN)}CO + H20. one of the following foods wounld most likely have pro-
Enzymes duced the above results?
:3)' gg[!;l;ugfc ﬂ-}l—ﬁf()g 6CO; + 6H.0. A. Lean beef B. Irish potato
’ ) C. Leman juice D. Butter
. . E. None of the above would do it; the food st have
113, Bees ave often seen feeding upon rotting apples under been something not listed.
{2.20) the trees in an orchard. Subsequently some of the bees .
appear to lack coordination when they attempt to fly. 118. Petroieum, found in certain rock deposits, consists of a
This may be explained by (3.00) wvariety of compounds composed of carbon and hyvdro-
gen. These are 2ll considered to be organie componnds.
(Glucose) (yeast) (Ethyl alcohol) This is best interpreted as meaning that
A. CgHy 30 ——= 2C2H;O0H + 2CO0. A, not all organic compounds result from the metab-
olism of living organisms
{Glucose} B. petroleum was produced, in geological time, From
B. CgHi204 + 60. —> Energy + 6H.0 + 6CO- the remains of living organisms
C. petroleum is one of the components of protoplasm
(Ethy) alcohol) (bacteria}  (acetic acid) in contemporary organisms
C. C«HOH 4+ Oy —— CHsCOOH + Ha0 D. petroleum is incapable of being oxidized
18
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i.

(L1

{1.10)

(1‘10.}

(1.10)

(1.10.)

{1.10)

NATURE OF SCIENCE & SCIENCE
RESEARCH METHODOLOGY

The low power magnification achicved with microscopes
used in our laboratories is about

B. 20 — 23 lisnes
D. 80 — 150 times

A. 1} — 15 limes
C. 40 — 50 times
E. 4)) — 500 times

I an object which is in focus under Jow power of a
microscopt remains in focus without further adjust-
ment when the high power objective is swung into
position, that microscope is deseribed as being

B. parfoeal C. compound
E. two-dimensional

A, bilocal
D. automatic

In Science and Common Sense the rcader is asked o
react toward scientific explanations as

A. a dogmatist B. a skeptic C. the truth

D. reality E. laws of nature

The layman is encouraged by Conant to adopt which
of the Ffollowing views toward scientific cxplanations
that he encounters?

A. Aloofness B. Confident acceptance
C. Credulity (belief on slight evidence)
D. Suspended judgment E. Nonc of these

According to Conant the most nearly ideal place for
carrying on basic science research is usually in

A. the research laboratory of an industrial plant

B. a drug manufacturing company’s research laboratory
€. 2 university research laboratory

D. a mining company’s research laboratory

E. none of the above

How did scientists regard the invention of the telephonc
at the time it was invented? ’

A. It was regarded as highly ingenious.

B. It was considered to be the result of painstaking
scientific research.

€. Its inventor, Alexander Graham Bell, received cita-
tions from both the American and British Associa-
tions for the Advancement of Science.

D. It was quickly hailed as an instrument destined to

fulfill a long-felt social need.

It was looked upon with disdain as an oddity pro-

duced by an eccentric person.

E

When scientists are called upon to make decisions in-
volving matters outside of the field of their professional
competence, their decisions, according to Conant, are
likely to

A. be more conservative than those madec hy non-
scientists

be more extravagant and less restrained than those
of non-scientists

be more exact and impartial than thosc of non-
scientists

. reflect an unusually high degree of wisdom and good
judgment

. range over the whole gamut of human folly and

wisdom much as those of the non-scientists

W9 QoW

8.
(1.10}

(L.10)

10.
{1.10}

11.
(1.10}

12,
(1.10)

33

“Being well informed about science is not the same
thing as understanding scionce.” Scignce and Common
Senses J. 3. Conant, Yale U. Press. From the quotation
it logically follows that

A. knowing a great deal gbout science is actually a
handicap io really understanding scicnce.

B. une acquires an understanding of science by learning

the laws and principles which are found in the sci-

ence Lexthooks. .

the only way that the layman can hope to under-

stand science is through a greater disscmination of

scjentific information among 1on-scientisls.

D. understanding science entails something more than
learning the facts and principles of science.

E. the author of the statcment is apparcntly an arm-
chair philesopher who had never done scicntific work
of any significance.

Q

For which one of the following & it most difficult to
obtain government funds?

A. Research to bencfit industry.

B. Research associated with preparation for war.
C. Research in the ficld of wedicine.

D. Basic research

E. Research for the benefit of agriculture

Scientists and laymen frequently have accasion to dis-
cuss the work of scicntists. Dr. Conant, speaking for
scientists, regards as most significant the layman’s under-
standing of the

A. numerons possibilities for technological application
of scientific discoveriecs.

B. scientists’ technical knowledge and the technical lan-
guage used by scientists. .

C. scientists’ awe . acss of social forces that create ever-
increasing new demands for the products of science.

D, scientists’ point of view toward research.

E. efficiency and clock-like precision with which all sci-
entific research is done

According to Conant, the layman can most effectively
acquire an understanding of science by

A. going back in history, to a period when a particular
branch of science was in its infancy, and getting an
account of the interplay of ideas and method

B. using some of the products of modern science, such
as the mechanical refrigerator, radio, and radar

C. making visits to industrial plants, such as those
which manufacture automobiles or television eguip-
ment, where science is being exploited on every hand

D, going through the laboratories of drug companies or
atomic energy plants and observing how scientific
findings are being put to practical use

E. watching a skillful surgeon perform a series of in-
tricate operations

The study of the working or functioning of living organ-
isms is called
A, anatomy C. pathology
D. ecology

B. eugenics
E. physiology

18




13.
(1.10}

14.
{1.10)

13.
{1.10)

16.
(1.10}

17.
(1.10}

18.
(1.10)

Ornithology is the study of

A. birds
D. insects

B. reptiles
E. ‘fish

KEY (for questions 14-18)

C. mammals

A. histology
D. psychiatry

B. pathology C. physioclogy
E. none of theic

The study of the abnonnal mind

The study of the microscopic structure of tissues

The stady of causes of disease and body alterations re-
sulting from disease

The study of the care of the body to promote health

The science of the structure of organisms as seen by
dissection or otherwise with the naked eve.

For cach jtem (19 - 21} seleet the appropriate word from the
key list: '

19.
(1.10)

(1‘10‘)
21.
(1.10)

(1‘10')

23.
(1.10}

24.
(1.10}

25.
(1.10)

26.
(1,10}

20
Q

ERIC

A FuliText provided by ERIC

KEY

B. Physiology
E. Taxonowy

A. Anatomy
D. Cenetics

C. Paleontology
The grouping and naming of organtsms

The study of the inleritunce of organisms

The study of the functioning of organisms

Which of the following is {arc} synonymous with the
idea of an hypothesis?

A. Iuspired guess B. Intuitive’ hunch
C. Flash of imagination

D. Morce than one of these E. None of these

Inductive thinking involves

A. dealing with data in terms of generalizations
B. reasoning from facts to principles
C. discarding a theory if the facts do not agree with it

An hypothesis is

A, an explanation of a situation supported by a limited
amount of evidence

B. a basic assumption that a scientist wses in his work

C. an explanation which is established as a result of
research

A scientisl believes

A. that the natural forces which made the world as we
see it are no Jonger operating

B. that it is impossible to determine what natural forces
made the world as we see it

C. that the world as we see it resulted from the opera-
tion of the same forces that we now see operating

The law of probability

A. describes the behavior of individual cases
B, describes the behavior of groups of variables

217.
(110}

28.
(1.10)

29.
(1.10)

30.
(1.10)

31
(1.10}

32,
(1.10)

C. always is expressed in the Form of 4 normal or bell
eurve

Scientific Jaws

A. describe natural pheuoinena rather than govern themn
B. are never disproved after they are once aceepted
C. are of the same nature as governmental laws

Botany had ils origin in

A. deseribing plants so that early medicine men could
identify the ones with the most effective healing
powers

B. continuing the argnents first proposed by Aristotle

C. the careful descriptions of plants composed by early
herbalists following careful exmmination resultant
fron pure curiosity

D. the dissertations composed by monks concerning the
mentioning of specifie plants in the Bible

E. cataloging the plants that were useful to man as a
source of food

Branches of hiology (Questions 29-31)

A. Ecology B. Embiyology
D. Physiology E. Taxonomy

Te which of the above do the following belong?

C. Morphology

Form and structure of living organisins
Relations Lo surroundings
Systematic classification of organisms

Horticulture would be classified as

A. pure biology B. homoculture C. plant physiology
D. applied biology E. euthenics

Questions 33 through 37 involve terms used in Science. Select
from the key the most closely related terms for each item.

33.
(1.10)

34.
(1.10)

35.
{1.20)

36.
(1.20}

317.
(1.20}

KEY

A. Definition B. Observation
D. Verification of hypothesis

C. Theory
E. Natural law

The atom consists of n positive pucleus with one or
more planetary electrons revolving around it in orbital
motion.

About 1887 Congress passed a law making the yard
3600/3937 of the standard meter.

Extensive experiments resulted in the development of
the atomic bomh.

In every sample of any compound substance, formed or
decomposed, the proportion by weight of the constituent
elements is alwa¥ys the same.

The molecules of an electrolyte are broken up in solu-
tion into their constituent radicals, each being charged,
and these are called ions.

For items 38 - 49 select the best answer.

KEY

B. Symbolization
E. Empiricism

A. Perception
D. Dichotomy

C. Analogy
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38.
(1.1}

39.
(1.20)

40.
(L.10)

41,
{1.20)

42,
(1.1}

43,
(3.00?

44.
(1.10

43,
(1.10)

46,
(1.20)

47.
(1.20)

48.
(1.20)

Il
{(1.20)

2.
(1.20

LEsplaining something by comparing it point by point
witl something else.

Dr. William Luaurence of New York, in a public address,
comparcd the role of the A-bomb in sctling off an
H-bomb to light fluid or gasoline pourcd over wet kin-
dling wood in un attempt to get it to burn. This is an
example of

A dividing or forking jute two subordinate parts.

In a problem situation it is possible to identify some
elements that are known or Familiur and some that are
ubknown or unfamiliar. According to your laboratory
manual, until the unknown elements become known by
solving the problem we have what is known as

Making something stand for or represent another thing;
especially, making a real object represent something
abstract or imaginary,

Automobile is to wagon as moloreyele is to bicycle.

Experimentation depending upon eaperience or observa-
tion alonc and not involving thcory or conceptual
schemes.

Awarencss of objects or other data through the medium
of the scnses.

This person, while she has only an clementary school
education, cun nevertheless follow directions given in a
cook book and prepare an unusually attractive meal. She
does not understand the chemistry of cookery but from
practical experience achieves noteworthy results. Her
method & an example of

Thomas A. Edison is said to have tried inore than 600
kinds of naterials before deciding upon one to use for
making flaments in incandescent clectric light bulbs.

A molorist approaching a railroad erossing, stops quickly
when he sees the red blinker lights start flashing. His
secing and interpreting the meaning of flashing lights
constitute(s)

By means of lines, arrows. circles, nunbers, and a few
words, an architect is able to indicate in advance exactly
hiow a building shall be built.

Which of the following methods of problem solving is
(are) embodied in the scientific ,nethod?

A. Rationalization

B. Solving the problemy on an cinotional basis

C. Thinking it through D. Two of the foregoing
E. None of the {oregoing

Which of the following represents the lowest degree of
certainty?

A. Hypothesis
D. Conclusion

B. Principle C. Fact

E. Probability

Which of the following is true of an experiment that is
performed witliout a control?

It is often invalid or indecisive.

It is usually a fake.

. It invariably shows carelessness on the part of the
experimenter.

. It is usually quite satisfactory.

It should never have been performed,

MY oW

NN

54,
(1.20)

In using scientilie method, one should nover

A. make gucsses B. use facts from autharity

C. repeat another person’s work

D. base his conclusions on anything but cxperimeutal
data

E. let his own prejudice inflluence his conclusions

In order to arrive at the solution to a problem a scien-
tist usually formulates and tests

B. theorics
E. hypotheses

A. facts
D. Juws

C. principles

Evaluate items 535 to 57 according .o the following key.

35,
{1.20}

56.
{1.20)

57.
(1.20)

58.
(1.20)

59,
(1.20)

60.
(1.20}

KEY

A. Behavior typical of the trne scientist

B. Behavior typical of one unfamiliar with scientific
method

C. Behavior tvbical of the false scientist or one who is
misusing the scientific method with premeditated
motives

D. Behavior found equally among true scientists,
psendo-scientists, and those unfamiliar with the sel-
entilic methed

Definitely plans his procedure so as to prove the truth
but not the falsity of a specific hypothesis.

Reveals truth with disregard to economie or social con-
sequences.

Willing to aceept as factual, beliefs that have persisted
down through the centnries.

Which of the following incans most nearly the same ns
the word “control” as used in describing a scientific
experiment?

A. Preliminary trial experiment

B. Experiment with the variable factor

C. Repeat experiment D. Comparison experiment
E. None of the above

In the laboratory experiinents using Japanese color cards
and PTC paper, an Important property of sense percep-
tion was illustrated. This property is suggested by which
one of the following statements?

A. Color and taste are properties possessed by objects
regardless of who the observer is.

B. The qualities of sense ohjects perceived by an ob-
server are entirely due to the activity of his nervous
system and have no basis in reality. '

C. Identical stimuli will arouse identical semse percep-
tions in all observers.

D. Colour and taste result from some interaction between
sensory stimuli from an object and the particular
nervous system of the olserver.

E. The qualitics of objects perceived by the observer
are sheer illusions and are therefore not reliable.

If a scientist were asked, “What is Science!’, his an-
swer would most likely be:

A. Science is a body of deseriptive knowledge which
man has accumulated through the centuries.

B. Science is the dcscription of the structure, habits,
and habitat of living organisms upon the earth.

C. Science is the process whereby man manufactures
all the modern eonveniences of living and transporta-
tion, and the destructive weapons of modern warfare.
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61.
(1.20)

62.
{1,20}

(1.20)

64,
(1.20)

(1.20)
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D. Science is the cmployment of the secret forces of
nature in the achicvement of man’s purposes.

E. Science is the classification and association of facts
gained from observational and experimental proce-
dure, discovery of relationships between them and
building these up into new ideas.

Tour of the following constitute advantages that may
arise from the use of symbalism. Which one is a dis-
advantage?

. The svinbol mav becane completely dissociated from
the ohject it represents.

Under certuin conditions the symbol makes unneces-
sary the manipulation of the object it represents.

. Information can be stored.

., Experience can he gained vicariously.

A cultural heritage becames a possibility.

BOO B >

A symbal, if it is to have value as a2 means of com-
wmunication between one person or group and another,
must possess which onc of the following characteristics?

A. It must suggest to the person using it some char-
acteristic of the object or concept that it represents.

B. It must suggest to the person using it as wide a
variety of objects or concepts as possible.

C. It must suggest the samme abject or concept ta all
persons using it in the same way.

D. It must have only one meaning regardless of how it
is used.

E. It must first have become traditional and accepted
by scveral generations of people.

A conceptual scheme differs from a working Iy is

in which wayl

A. There is no indirect evidence to support the concep-
tual scheme.

B. There is no direct evidence to support the concep-
tual scheme,

C. Perceived objects are involved in a conceptual
scheme.

D. Imagined objects are not involsed in a conceptual
scheme.

E. There is no actual difference.

Experimental science began when

A. empirical experimentation converged with deductive
reasoming.

B. Aristotle proclaimed that nature abhors a vacuum.

C, Mendel experimented with garden peas.

D. Kepler pronounced his now famous laws of astron-
omy.

E. the first conceptual scheme was developed through
intuitive logic.

Which of the following is the least desirable atiribute
a scientist can possess?

A. An objective approach to a problem.

B. Ability to explain results of an experiment by ration-
alization,

C. Displaying curiosity in regard to the reasons for
everyday occurrences,

D. Habit of trying to anticipate what might happen
before an experiment is completed.

E. Ability to relate the cutcome of a particular experi-
ment to the solution of a complex problem,

66.
(1.20)

Analysis of a new situation in terms of an old one can
perhaps best be done by

A. largely disregarding the old or known and concen-
trating on the new or nnknown

B. forinulaling hypotheses as to similaritics and dis-
similaritics and testing them

C. fiest formulating a conclusion, then gathering facts
to prove that it is true

D. selecting fram the data those facts which prove the
point, manipulating these facts to best advantage,
and disregarding the rest

E. divesting onesell of any illusions that such a thing
is possible

Directions: Items 67 - 70 are based entirely on your understand-
ing of the scientific point of view. Far each item, select from
the kev the best statement and mark the corresponding space
on the answer sheet.

Aceording to your understanding of the scientific point of view,
maark answer space

(1.20)

68.
(1.20)

69.
{1.20)

70.
(1.20)

71.
(1.20)

72.
{1.20)

A. if the statement is warranted.

B. if the stateinent is in conflict with the scientific point
of view

C. jf the statement is neithier in agreement nor in con-
flict with the scientilic point of view

In spite of what he may write, a scientist does not really
want criticisin of his careful procedures.

A scientist reads carefully the results of the experiments
reported by other scientists so that he can design an
experiment that avoids some of their errors.

A scientist thinks of the laws of nature as decreed by a
divine intelligence.

A scientist assumes that scientific lJaws are no more than
descriptions of relationship in natural processes.

Which one of the following would be regarded as a
conceptual schemef

A. The study of reproduction in living organisms
B. The gene theory of heredity

C, The cell theory as it relates to living organisms
D. Mare than one of the above

E. None of the above

The scientist is skeptical about or has reservations in
his mind concerning

A. statements ahgut the past

B. predictions about the future

C. generalizations about what event will follow anather
D. more than one of the above

E. none of the above

Items 73 - 76 are statements which are to be categorized accord-
ing to the following key.

73.
{1.20)

41

KEY

. A fact by observation of naturally occurring phe-
nomena

A fact demonstrable by the use of experimental
procedures

, A fact by common acceptance

More than one of the above

E, None of the above

A foot IS a unit of measurement thought to be equal
to the average human foot in length,

B >
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74
(1.20)
75,
G

(1.20)

A lift pump, if operated at sen level, will raise water
up to 4 height of aubout 34 feet, and no higher.

Matter is composed of atoms

Red oxide of mercury vields mercury and oxyen when
heated.

Items 77 - 82 are concerned with various stages in the social
utilization of science in modern life. For each item select the
appropriate category from the key, then mark the correspond-
ing answer space.

7.
(1.20)

8.
(1.20)

79.
{1.20)

80.
(1.20}

§1.
(1.20}

82,
(1.20}

§3.
(I.20)

84.
(1.20)

83.
{1.20}

ERIC

Aruitoxt provided by Eic:

KEY
A. Fundainental research.
C. Engineering development
D. Production engincering

B. Applied research.

E. Service engineering

This step involves construction and operation of pilot
plants.

This step is concerned with the development of new
concepts.

Reduction of the degree of empiricisin is the chief con-
cern in this step.

Tlis step is concerned with the check-up and mainte-
nance of the product.

This step involves the improveinent in actual large-scale
operating units,

This step is concerned with the application of existing
coneeptual schemes to the solution of practical problems.

Which of the following statements about science and
scientists is acceptable?

A. The methods of science were the same 200 years
ago as they are today.

B. The scientist who has learned to make exact and
impartial analyses of facts in science will invariably
make exact and impartial analyses in matters not
pertaining to science.

C. An assured major outcome of training in science is
good citizenship.

D. Scientists in the time of Galileo enjoyed a higher
professional status in society than is true of scientists
today.

E. None of the above,

The applied scientists most precious fuel, i.e., that
which keeps him going in his work is

A. his status in society--the high esteem in which he is
held by the general public

B. his personal sense of satisfaction in seeing the prac-
tical results of his work

C. the well-night limitless supply of equipment and raw
materials at his disposal

D. the stif competition on every hand in rival com-
panies” applied science research laboratories

E. the stream of new ideas and new experimental re-
sults coming from the workers in fundamental sci-
ence research laboratories

1f money is to be granted by foundations, such as Ford,
Rockefeller, Carnegie, or Guggenheim, for uncommitted
research, which of the following will probably serve
best to prevent scientifie “boondoggling” or squander-
ing of the money?

A. Competition among individuals and research agencies
embarking on similar kinds of research

(1.20}

(1.20}

89.
(1.20}

90.
{1.20)

.42

e T

B. Inspection and close supervision by a representative
from the foundation making the grant

C. Requiring the gruntee to pledge in advance results
that merit publication conforming to un acceptable
standard

D. More than one of the above

E. Nothing—in most research a great deal of this occurs;
most of the money is squandered unnecessarily

The chief source of reliable inforination as to what is
going on in the secientific laboratories ut the present
time is

A. science textbooks  B. ncwspapers

C. popular magazines, sueh as Reader's Digest
D. journals of scientific societies

E. radio and television

Four of the following werc examples of uncommitted
fnvestigations. Which one was committed?

A. Irving Langmuir, who, when he joined General Elec-
trics’ Research Laberatory in 1909, was told to look
around and work on anything that interested him.

B. Michael Faraday, director of the Royal Institute
(Londen), which had no fixed program.

C. Charles Darwin who had no definite job during his
entire lifetime, but devoted himself to study and
writing as inclination led him on.

D. Gregor Mendel, who spent 8 years carrying out, in
spare time, one experiment, the significance of which
nobody recognized until 35 vears after his death.

E. Louis Pastenar, when he was called in for consulta-
tion by a French distiller to find a way to increase
fermentation efficiency

Which one of the five statements below would he con-
sidered « principle?

A. All living organisins have living enemies which com-
pete with them for available food.

B. The outer germ layer of the embryo is known as
the ectoderm.

C. Daughters of the alumnae of an Eastern women's
college average 1.1 to L35 inches taller than their
mothers,

D. A distinguishing characteristic of the duckbilled
platypus is the fact that while it is classified as a
mammal, it nevertheless lays eggs and incubates
them externally.

E. A simple laboratory test for oxygen—the Winkler test
—involves the use of manganous chloride and potas-
sium hydroxide.

Which of the following attributes on the part of a scien-
tist would be most likely to invalidate the results of his
experimentation?

A. Curiosity
D. Objectivity

B. Analysis C. Rationalizatiou

E. Theorizing

Which one of the following reflects Conant’s concept of
what science is?

A. Any new process or product used in medicine re-
flects scientific development.

B. When a process is carried out in an orderly systemn-
atic fashion it can be regarded as having been done
scientifically.

C. Science is a network of ideas and conceptual schemes
developed through experimentation and observation
and fruitful of further experimentation and observa-
tion.
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92,
(1.20)

93.
(1.20)

94,
(1.20)

95,
(1.20)
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D. Science is o way of cxphiining the structure and
operalion ol ilic universe in which we live in terms
of prinviples, Taws, and theories.

E. Science is nothing more or less than common sense.

The aspect{s) of industrinl research method{s} which
is (are} incompatible with basic science research method
is (ure)

A. the lack of sound training on the part of the typical

industrial rescarch worker

B. Lhe desire 1o abtain solutions to baflling problems
insteud of getting practical results

C. Lhe use of claborate and cxpensive equipment in

carrying oul expetimentanl wark

the atmposhere of scerecy in which much industrial

research is carried out

E. Morc than anc of the above

D

Which of these would Dr. Conunt consider ta be a fact?

A. A gene is & minute particle located on a chromosome.

B. At sea level water can be raised not more than 34
fect with a lift pump.

C. Matter is compased of atoms.

D, More than one of the abave.

E. None of the above.

Which of the following i5 & Dresent tendency that is
considercd detrimental to continued scientific growth
and development?

A. Squandering of unduly large sums of money by
dreamers on basic science research projects having
no immediatcly foresecable value

B. Expansion of basic science research at the expense
of applied science research

C. The engulfment of basic science research activity by
tested applied science intercsts

D. Curtailment of applied science research programs in
all major industries

E. The flocking of highly trained personnel inte basic
science rather than applied science research positions

When a scientist, who is engaged in fundamental re-
search, makes a new Bnding as an outgrowth of his
research he uswally writes a detailed report of it which
eventually is published in the journal of one of the
scientific societies. Anyone, anywhere in the world, can
usually buy a copy of this issue of the journal in which
his report is published. According to Conant, how should
this practice be regarded by our government?

A. It shonld be illegal to distribute any scientific infor-
mation except to scientists in our own or in friendly
countries.

B. This practice should be encouraged—not restricted.

C. All scientists should be employed by the governir ent.

D. All scientific journals should be placed under sirict

government control.

E. This question has no answer.

Science is characterized by all except which one of the
following?

A. Its essence is the sum total of the potential findings
of rescarch workers in the kaboratories.

B. It is concerned with conclusions based on reason
without regard for any particular individual's loyal-
ties or intcrests.

C. Rapid and easy communication between research
workers in identical or related felds is essential.

D. it is dynunic {(everchunging) rather than stalic {con-
sisting of a Axed set of laws, thearies, and principles).

E. lis objeclive is ta serve all of mankind in some hene-
feinl way-.

96. Whelher » scienlisls new finding is likely to gain ac-
(1.20) ceplance by the scientific warld depends very lorgely
upon

A. how well his Anding is substantiated with acenrate
data

B. the reputation of the discoverer, whcther he is a
well-known or an obscure scientist

C. how emphalic and persuasive the diseoverer is when
he presents his finding at a mecting of a scientifie
saciety

D. the probable practical value of the finding in the
development of some new proeduct or in the improve-
ment of an old one

E. sheer chance and nothing else

97. Biological Science is designed to give the student an
(1.20) understanding of basic biological principles so that he
may better

A. qualify himself in his field of specinlization

B. understand ilie subject matter areas which relate to
public health

C. understand the relationships that exist between higher
plants and animalz

D. understand his own nature and that of the major
groups of living things

E. understand the nature of both the clhiemical and
physical world of which he is a part

Items 98 - 101 are concerned with a comparison of SCIENCE
and HISTORY. For each item select the most appropriate key
category, then mark the corresponding answer space.

KEY
A. Science B. Mistory C. Both D. .Neither

98. It {they) involve(s) entirely the recording of facts.
{1.20)

99. Judgments about the future are made in terms of the
{1.20) past.

(100. Tts (their) content lends itself well to verification.
1.200

101. Research is involved.
{1.20)

102, The dynamic view of science is expressed in which of
{1.20) the following?

A, Science is systematized information.

B. Science consists of a set of principles, laws, and
theories.

C. The dogmatic view of science is the same as the
dynamic view of science.

D. Science is a way of explaining the uwniverse,

E. Knowledge acquired by fundamental research is of
importance as a hasis for further operations.

103. Read the following quotations

A. “. . . take for granted the existence of cther per-
sonalities . . ."”

B. ™ .. take for granted the existence of objects in
space . . .”

C. “ .. take for granted the existence of objects in-
dependent of the observer . . .”
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. L. take for granted the csistence of unifority
i malure . .7

These Tour gnulations ean best be classified as

A. symbelizdions
C. pereeplions

B. statements of empirielsm
D. assuinptions E. none vf these

104,  The asvmplion by scicutists that science, whalever sei-
(L2} ence may be, is sowething thal belongs to everyhody

A. contviboles little towind seietilic progress.

B. indicates that the conclugions ol scientists are in-
fallible.

should be a political decision.

decreases the ellectivenuss of sciculists.

is wanifested by pablication.

HE O

105. “How can lhe inlestine, lying some distance away, cause

{1.20} the pancress to release its digestive enzymes at just the

right mument?” The foregoing (uotatien would be con-
siclered o

B. fact by definition
D. prinviple. E. demonstrable fact.

A, tendative hiypothesis.
C. problem.

106. Medicul research scicntists are constantly under criticism
(1.20) Dby antivivisectionist groups fur using dogs in experi-
ments to test the eflectivencss of newly-developed drugs
in combatting certain diseases of inankind. What is the
most compelling reason why snakes arc not nsed instead

uf dogs?

A. Medical research scientists feel that suakes have

greater Diological conservation value than dogs—
. hence they chovse to sacrifice the less wvaluable
i animals.

B. Snukes would be more difficult to hownse in the labo-
ratory than dogs.

C. Smukes reproduce too slowly 1o be satisfactory.

D. Infectious bacteria which find optimum temperature
conditions in man’s body are not likely to mmltiply
in snakes.

E. No research worker likes to handle snakes—they are
too repulsive and too dangerous.

107. Mow does a science that has “come of age” tend to
(1.20} difler from that sutne scicnce when it was in its early
stagres of developwnent?

A. In a maturing science the subjects covered are dealt
with primarily in a deseriptive manner.

( B. A young seience is charucterized by a greater sensi-
tivity to problems.

C. A maturing science is characterized priwnarily by a
high regard for authoritarian pronouncements wlich
have come down from the past.

D. The characteristics of a maturing science are the-
ories, prineiples, and laws hased on interrelationships
of facts.

There are no differences—a young science aud a

maluring science are essentinlly the same in every
respect.

108. All except which one of the following cun be regarded
(1.20) as objectives of general education?

f .
ji A. To provide an opportunity for speciulized truining.
b B. To explore broad areas of Iinowledge.
C. To assist students in a discovery of latent interests
and aptitudes.
Q ) L

il
.

109.
{1.20)

110.
(1.20)

111.

(1.20)

152,
(1.20)

113.
(1.20)

1. To provide o larger understanding and appreciation
of the relationship ol one’s major specially to the
needs of sociely as a whale,

L. Yo cquip stadents hetler o assmine their respunsi-
bilities as individuals aml as eitizens of o democracy.

Which of the following conslitutes the most ndequate
statemient as 1o what is meant by science?

A. Science is o body of deseriplive knowledge which
wman has accumunlated through the venturies,

B. Scicuce is the description of Lhe structure, habits,
antd babitat of living organisms vipon the carth.

C. Science is the process wherchy man manufactures
all the modern conveniences of living and trans-
portation, and the destructive weapons of modern
watfare.

D. Science is the employment of the sccret forees of
nature in the achievenient of man's purposes.

E. Scicnce is the classilication and association of facts
gained from observational and experimental proce-
dure, discovery of relationships between them, and
building these up into new ideas.

Which of the Eollowing means most nearly the same as
the word “control” as used in deseribing a scientific
experiment?

A. Preliminary trial experiment.

B. Experiment with the variable factor.

C. Repeat experiment. D. Compurison esperiment.
E. None of the ahove.

What purpose does a control serve in an experiment?

A. The control insures against error in performing the
experiment.

B. Every scientific experiment of any conseguence that
hus ever been performed has had a control.

C. Interpretation of the fact arising from the experi-
mental phase is made more valid when there s a
standard for comparison.

D. The contrel makes it possible to test many variables
al one time.

E. The contrel doesn’t actually serve any real purpose,
but it is used te impress non-scientists with the
dignity of scientific work.

What characteristic nwst any material have if it is going
to be possible to see its nnderside through a microscope?

A. Tt must be opaque.

B. It nust be light colored.

C. 1t mwust be stained. D. It must transmit light.

E. None of the above is necessary—the material viewed
appears to be turmed over so the underside is the
first side one sees.

Except as regards the industrial applictdion of sei-
ence, scientific information discovered through research
should, under the nost ideal conditions, be

A. kept highly restricted within the country in which
it was discovered ar developed.

B. patented immediately, then released.

C. freely disseminated through the medium of publica-
tion.

D. channeled through a beard established by the gov-
ernment of the country in which the discovery was
made or developed.

E. passed upon by a congressional commniittee before
being released.
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114. TFour of the following arc acceptable procedures to fol-
{1.20}) low or interpretations to be mude when nsing a com-
pound microscope. Whicli one is nof acceptable?

A. Always coarry the inicroscope horizontally.

B. When using high power, focus with the ine adjust-
ment only.

C. If the icroscope js parfocal the object that was in
focus under low power should require little if any
additional focusing when the high power objective
is swung into position.

D. Focusing should begin by raising the objective from
& position in which it clears the slide about one-
fourth of an inch.

E. The orientation of the feld of view can be expected
to be reversed but upright.

115. The environment in which a present-day scientist works
{1.20) exerts many pressures on hiin which tend to foster im-
partiality and objectivity in his work. Which onc of the
following, on the other hand, would tend to decrease
objectivity?

A. Vested interests of 2 mannfacturer who employs him.

B. His own high degree of specialization in his ficld.

C. The tradition for unbiased reporting in scientific
circles.

D. The precision made possible by present-day instru-
ments.

E. His fellow scientists who read his repost in a scien-

tific journal.

116. Which of the following represents the lowest degree of
(1.20) certainty?

A. Hypothesis. B. Principle. C. Fact (or Observalion).
D. Conclusion. E. Probability.

117. The degree of empiricistn characteristic of the work of
(1.20) a surveyor is at or near zern because

A. his work is strictly routine after he has learned liow
to do it.

B. bhe solves his problems largely by the use of sym-
bols instead of using cut-and-try or trial-and-ermror
methods.

C. he must adapt his methods to conditions as he fnds
them in the feld.

D. the salary carned by a surveyor is usually rather
modest.

E. surveying is a type of work which requires highly
specialized training.

Itens 118 - 124 consist of statements that describe the activities
of artisans, scientists, hoth, or neither. For each item select
from the key the most appropriate category.

KEY

A. Artisans B. Scientists C. Both

D. Neither

118. Their procedure nearly always is almost wholly emnpirical.
(1.20)

119. They are concerned with general ideas and logical
{1.20) thought, with no immediate utilitarian goal in mind.

120. Their aim is to attain a practical objective.
(1.20)

121. They perform experiments.
{1.20}

122. They work mainly wvith coneeptual schemes.
{1.20)

123. The chef in o first-rate hotel would belong in this
{1.20} category.

124, They are primarily concerned with supernatural pursnits.
{1.20}

Jtems 125 - 132 consist of statements which cither embody one
or more views of science or arc not concerned with science at
all. For enach item sclect from the key the category which best
applies, then mark the corresponding answer space.

KEY

A. Static View of Science
B. Dynamic View of Science
C. Both D. Neithe

125. Science is concerned with an interlacing set of prin-
{1.20} ciples, laws, and theories plus a vast array of systema-
tized information.

126. Science is chiefly concerned with mental telepathy and
{1.20) extrasensory communication.

127. Science is essentially an activity in which the present
(1.20) state of knowledge is of importance, not in itself, but
chiefly as n basis for further operations.

128. Scicnce consists of an accomulated body of knowledge
{1.20) set forth in textbooks which explain how the universe
is constructed and how it works.

129. Science is a speculative enterprise which involves an in-

{1.20} terconnected series of concepts and coneeptual schemes

which have resulted from experimentation and observa-

tion and which serve as the basis for further experi-
mentation and observation.

130. Science is not a quest for certainty; it i5 rather a quest
(1.20) which is successful only to the degree that it is con-
tinuous. ’

131. When the terminal point (goal) has been reached, when

(1.20) the puzzle has been solved, and the structure of the

universe discovered, the laboratories can be closed and
mankind can take up other tasks.

132. Science is primarily concerned with logic, ethics, aes-
{1.20) thetics, metaphysics, and the theory of knowledge.

133. Fundamental research shonld be supported by
{1.20}
A. the government. B. foundations.
C. individuals who are interested and can afford it.
D. industrial companies.
E. more than one of these.

134. Which of the following methods of problem solving is
{1.20) (are} embodied in the scientific method?

A. Intuition.

B. Solving the problem on an emnotional basis.

C. Thinking tt through. D. Two of the above.
E. None of the above.

135. The chief justification for including Natural Science in
{1.20} a General Education eurriculum is

A. the desirability of making research scientists of all
people who live in this generation.

B. that it is essential to an understanding of how all our
modern gadgets work.

C. its emphasis on logical thinking.

D. that it is primarily concerned with practical applica-
tions of science.
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E. that it provides an extensive and intensive survey of 142. An hypothesis is a statement which
all the sciences. (1.20}
A. postulates a generalization whicn: goes beyond the
136. ‘Why is scientiic method emphasized to the degree that facts already known.
{1.20) it is in General Education Science courses? B. provides o summary of proven fact and is so highly
A. General Education Science courses have been de- prabable that it becownes one of the “laws” of
signed primarily for future scientists. seience.
B. Every item of scientific knowledge that has ever C. is the final authority of scientific research.
been rccorded has been discovered or developed by D. must never be discarded as untenable.
employiog the scientific methed. E, is usually accepted withoui objection by inost sci-
C. Scientific method is unique to General Education entists.
Science courses, L. 143. Which of the following is a fundamental principle of
D. The scientific method represents & way of thinking (1.30) scientific thinking?
that could be extremely useful in the solution of
cveryday problems. A. The simplest explanation, imterpretation, or solution
E. Educators have long ago discovered that method is to a problem is the most acceptable,
more important than content. B. Whenever there is a choice between a scientific term
and a simple English word that has the same mean-
157, The primary funetion of Ceneral Edueation is to teach ing the scientific term is invariably to be preferred.
(1.20) people how to C. If scientist A uses three steps in solving a problem
A. live together in the modern world. and scientist B uses five steps, it will be assumed
B. become outstanding leaders in the professions, gov- that the solution worked out by scientist B is in-
ernment, husiness. and industry, evitably the better one. _
C. become distinguished scholars. D. If scicntist A performs an experiment lhaving one
D, become outstanding scientists. variable and scientist B performs the same experi-
E. earn a living through the use of technical skill it ment in such & manner that three variables are
has provided. : operating simultancously it will be assumed that
scientist B will obtain more decisive results.
138. ‘The degree of certainty of an hypothesis is E. In the field of science man’s knowledge is increased
(L.20) only through the use of controlled experiments.

A. g.eater than B. less than C. the sume as

the dogiee of certainty of a principle. 144. Ap hypothesis at the time it is formulated is most like

{2.10) which one of the following?
139, Which one of the live statements below would be con- “ . ”
(1.20) sidered a principle? A. A “shot in the dark.

A. The outer germ layer of the embryo is known as the

B. A shrewd guess.
C. A theory. D. A problem. E. A fact.

145. If » = ¢/d, then which one of the following relation-

ectoderm. > e ,'a
B. Daughters of the alumnae of an Eastern women's (2.10) ships does not follow?

college average 1.1 to L3 inches taller than their A7 X d=ec B, o/r = d.

mothers. C {(mw X dife =1 Dc¢—(xr Xd =0
C. A distinguishing characteristic of the duckbilled E xrXe=d

platypus is the fact that, while it is classilied as a 146. The statement “This is the Age of Science” means

mammal, it nevertheless lays eggs and incubates {2.10)
them externally. =
D. All living organisms have living enemies whieli com-
pete with them for available food.
E. A simple laboratory test for oxygen—the Winkler B
test—involves the use of manganous chloride and
potassium hydroxide,

A. that the majority of the general population of the
civilized countries of the world thinks scientifically
in their evervday life uctivities,

. that, quite generally, those who are in positions of
leadership (government, law, education, religion)
think scientifically or eritically and seek to lead others
140. As a first step after defning his problem, a scientist on the bacis of such thinking.

(1.20) usually C. that cach succeeding generation in the present cen-
tury tends to have a higher average intelligence than
the preceding onc.

D. ihat every day, with scarcely a thought about the
method that made them possible, we use the com-
forts and conveniences developed on the basis of
thinking done by a few.

141.} The scientific method E. nonc of the above.
{1.20

. starts with some physical law

uses some established theory

relies solely upon the inductive method.

. reaches a conclusion from the facts and tests it.
. sets up an hypothesis and tests it.

HEOWE>

147. If you were told that an animal measured one micron

A tical in biol the
is of little practical use in biology because of the (2.10) you would know that the anhinil was in length

difficulty of conducting experiments on humans.

B. must rest op the assumption that there is an orderli- A. 1/1000 of a millimeter. B. 1/1000 of a centimeter.
ness in nature. C. 1/1000 of a meter. D. 1000 times a meter.

C. need not involve the secumulation of facts or the E. 1000 times a millimeter.
use of hypotheses. . . . . .

D. may be useful even when the objective viewpoint is 148. A three~-dimensional concept of an object being observed

(2.20) with the microscope is realized by

I disregarded.
! E, always results in the precise explanation of the A. actually seeing the width und length and imagining
observable phenomena. the depth.
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B. actually sccing a series of two-dimensional pictires
which the mind lies together tn give the concept of
thickiess.

C. actually observing a single field with the high power
abjective lens.

. actually observing a single ficld with the low power
objective Tons.

E. some mcthad other than those listed ahove.

149.  Which of the following best deseribes the present status
{2.20)  of science in the United States of Amerien?

A. The methads of science constitute the way of life
and thinking of 1must Americans. '

B. The widespread example of man's inhumanity to man
are products of the “Age of Science.”

C. The fact that most peaple dchout us have at least
heard of such things as Rh-factor, hluce hubies, blood
type, and have been exposed in ane way or another
to the benefits of modern sanitation, immunization,
and svrgery is evidence that they have a basic nnder-
standing of science.

. The average cilizen is most naive in his anderstand-
ing of science and views the scientist as & miraele
man.

E. No appraisal s possible.

150, The spirit of science B rcllected by
{2.20}

A. thoze who make discoveries and modesily report
nothing.

B. anscrupalous criticism of the work af others.

C. rationalization nf  findings to fit  predetermined
lwpotheses.

D. uncritical acceptance of the work of others,

E. publieation of significant findings in journals which
are available to xople of all nations.

151.  Judging on the hasis of his writings, it would be most
(2.20} appropriate to charagterize Antuny wan Leeuwenhoek
iy a

A. philosopher who expounded wany hypotheses and
theorics.

refined gentlewman.

keen observer of living organisms. D. charlatan.
quasi-scientist, who, while honest, could Tardly be
rated a5 a scientist,

HOW

Items 152 to 157 refer to the following direct quotation from an
article in The Philosophical Magezine of April, 1790 written by
F. W, A, Murhurd.

We are told in the History of the Academy of Scicences of Paris
for the year 1719, that a toad wus found inclosed in an elm
as thick as a man's hody . . . Charles Iall, a merchant at
Eberach, saw a living toad sitting in a stone, upon jts being
broken, Martin Wemreich relates a cireumstance of the like
kind; and John Nardius says that he found in a block of marble
a living snake . . .

In the year 1733 a living toad was found by J. M, Graberg
in a solid black of stone, dug up from a quarry in the parish. of
Wamblingebo, in Cothland, and which he caused to be broken
by the workmen . . . Having touched it on the head with a stick,
it contracted its eyes as if it had been asleep . . . He remarked
also that the mouth had no aperture (bul) it was covered with a
yellowish skin, which he examined also with the stick, but he
was not uhle to 1ake it open it . ..

T. Whiston relates, that in the vear 1743 a stone culter named
Charlton found near Wisbich, in the Isle of Ely, a living toad
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inclased in a 1icce of marble. Being called 1o the spot. he saw
the aninal, and the cavity in which it was cendained. The latter
wis somewhat larger than the toad, and had almost the same
ligure. The animal was of a dark yeliow colour; and the solid
marble, which inclosed it on 2l sides, was several inches thiek.
K seemed to he quite healthy, and by its long confinement had
not become meagre . . .

M. Je Cat, who rddates many instances of the like kind. exawines
the possibility of them, and the causes of sucl phenamena. Some
philasophiers have heen of the opinion, that the eggs of these
animals, created by the Snpreme Being at the heginning of the
world, and floating about on the watery expanse, have since that
time been enclosed in the interior purts of the rocks . . .

At a porind Bke the present, when sn nany things arc inade the
subject of experiment, when evervone endeavors to tread in the
foolsteps of a Bacon and o Newton. und, instead of heing con-
tented with surveying Neture in her private recesses and care-
fully watching her progress, compels her as it were ta lahour
and make kaown her secrets, T am moch astonished that she has
not been put 1o the proof in this respeet long ago. Such experi-
ments, withoot which all theery must ever remain mere hypo-
theses, and can never amount to demonstration, wnnld require
little or no expense. Nothing would he necessary hut to make a
deep hole in a stone; to enclose some aninizl in it, such for
example as o tond. and 1o prevent the air from penctrating to it;
or eggs only might at first be pot into the stone, It would, how-
ever, be attended with most advantage if several experiments
were macde at the same tme, in order that the state of the animals
might be examined at different perinds.

152. Biologicul science, developed since Murlurd camposed
(2.20) these accounts, has proved that these stories as a whole
are

exaggerintions of observations to the point of Ffalsity.
pure myths or folk tales. C. absolutely imtrue.

. fuitly accurate wecounts of observed phenomena.
none of the ahove; such stories stilt appear today and
hiological scicnce can neither prove nor disprove
them.

ol=R

Using the responses ander item 152 us a koev list indicate for
items 183 to 155 which response is most authenticated by the
stutements adupted from the syllabus. Use space E if the state-
ment authenticates none of the first four.

153. Al Jiving things have a commeon stractural pattern.
{2.20)

154. Living things assimilate and utilize materials andd energy
(2.20)

155. Liviog things are adapted 1o their environments,
{(2.20}

156. Careful reading of these accounts reveals that the author
{2.20)
A. did his work hefore the seientific method was an
established practice.
hiad many characteristis of the true scientist.
. wis as muech in accord with the mythology and
superstitions of his day as his contemporaries.
. paid total attention to other sources as authority.
. had no place in his mind for the scientific method as
we now understand it.

HE OF

157. The greatest weakness of the experiment svggested by
{(2.20) Muwrhard is

A. inadequate duplication of the problem conditions.
B. the inadeqguacy of the sample,
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158.
(2.20}

faflure to provide for accurate reeorded abiservations.

. that it would not aoswer the question at the core
of the problem.

E. that it is plaoned with the binses and prejudices of

the experimenter too apparcnt.

X3

Improvements in iron and steel mannfacture were made
in England by 1790 before the fondamental ehemical
dislinetion between cast iron, wrought iran, and steel
wis recognized. This would tend to indicate that

A. the degrec of empiricism in this field was probably
very low at that time.

B. basic research in fundamentul scicnee had renched

a high level by that time.

manufacturing processes have for centuries been de-

pendent upon research findings in hasic science.

. the degree of empiricism in this feld was probably

very high at that time.

before o process can be put to practical use it must

be thoronghly uuderstood.

o o

Iz

Items 159-162 counsist of two viewpoinls (¢ und B). These items
are to he appraised in terms of the Following key:

158.
(2.20)

160,
(2.20}

161.
(2.20}

{ 162,
{220

(2.20)

Q

ERIC

Aruitoxt provided by Eic:

KEY

A. Bath viewpoints are aceeptable as scientific explana-
tions.

B. Only viewpoint a is aceeplable, beeause it is lagical
in tenns of cause and effect.

C. Only viewpoint b is accentable, because it is logical
in terms of cause and ellect,

D. Neither viewpoint is acceptable as a scientific ex-
planation,

When we stimulate a frog’s hind leg, the frog withdraws
the leg

a. to get away from the stinwulus which is objectionable.

b. becuuse nerve impulses travel from the point of
stimulation to the spinad cord over the s¢nsory path-
wav and back again over a motor pathway, and
stimulate the muscles to contract the leg to move.

Why do the wheels of a passing car turn around?

. Beeause gas combustion moves pistons, which move
connceting rods, causing the driving shaft to revolve
and the wheels to turn.

5. Becausc there are people in the ear who have a plan
and goal in mind which involves getling to 2
destination.

Why does the upper purt of a living green plant turn
towards the light? .

a. Because all green plants use light, therefore the plant
mwst get light For photosynthesis.

b. Because some physico-chemical relationship causes
the plant to turn to the light.

A student breathing for three minutes into a closed
baHlloon system breathes faster cach suceceding minute
because

a. oxvgen is required by his body and the lack of it
makes him breathe faster in order to get wmore of it.

b. he needs to get rid of the accumulating carbon
dioxide.

The microscope was nol basie to the discoveries of which

of these scientists?

A. Hooke.
D. Mendel.

B. Lceuwenhoek.
E. Jenssen.

C. Malpighi.

&
’, H

164.
(3.00}

165.
(3.00)

166.
(3.00

“I have steadily endeavored to keep my mind free so as
ta give up any hypothesis bowever much beloved (and
1 cannot resist [rom fonming onc on every suhjeet) gs
soan a3 all availuble facts are shown to be opposed to it
This statenent would tend to indicate that its author was
a nan who

A. lacked convictions.

B. had little or no insight.

C. exemplified intellectual honesty.

D. might be very dogmnatic in Iis views.

E. womld be casily swayed by propaganda.

When an architeet draws o set of plans for a huilding
he employs which of the following?

A. Operaticnal hehavior in terms of objective “signs.”
B. Dircet experience trial-and-error.

C. Immediate pereeption and reaction to the object.
D. Substilntes for direct experience.

E. None of the above.

“So I offer this hook with the wish that what in it is
soundd be promplly absorbed inlo the growth of the
scicnee, and the unsound e as pronptly forgotten. In-
deed, the swiftness of ils disintegration will mensure the
rate of profress of the subject. IF it is utterly super-
anmiated in twenty years, that will be well; if, in ten
vears, it is a back nunber, that will be hetter. Perish the
book, if only social psvchology may go forward! Hence,
I beg messieurs, the disercet critics, to lay to right
beartily, remembering that in showing its errors they are
trinmphing with the anthor, not ager him.”—Edward
Alsworth Ross, Social Psychology, 1908.

The attitude of the above author can be characterized as that
of a person who

167,
(3.00}

168,
(3.00}

43

e ——— e —

A. lacks confidence in himself. B.
C. is a pseudo-scientist.

D. is a scientist in the true sense of the word.
E

A

is outmoded.

. is a skeptic and an agnostic.

seientist went into a village whose population was
evenly divided between natives of the village and a
group of immigrants. He was testing a serum which was
supposcd to protect against a particular disease so he
gave the serum to the natives and nothing to the immi-
grants and later eompared the numher of cases of the
discuse in cach group. This proeedure could have been
improved by whieh onc of the following designs?

A. Injeet the natives with the full amount of serumm and
inject the immigrants with half the amount of serum
and compare results.

Inject the natives with serum and half the immigrants

with serum and compare results.

C. Inject the natives with serain and inject the immi-
grants with a harmless inactive solution so the
psychologieal repction is eliminated.

D. Injcet half the natives with serum, the other half with
a harmless, inactive solution and inject half the
immigrunts with serum and the other half with 2
harmless, inactive golution and compare results.

E. Because the experiment involves hwman subjects
there is no way in which the desicn could be
improved.

“When a person speaks of lifc he has certain concepts in
mind. The power of moving about is associated with
life but all living things do not possess this power. Plants
are alive and yet many of themn do not move :about.

29
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Crystals grow, hence growth cannot be a characteristic
which is restricted to living things. Respiration is con-
sidered by some to be the best criterion, but respiration
is oxidation or burning, a phenomenon also found in the
butning of oil, wood, or coal.”” The major problem pre-
sented in the gbove paragraph is

A. Do all living things move about?

B. Is growth restricted to living things?

C. Can any except non-living substances be oxidized?
D. Do all people interpret life in the same way?

E. What is life?

Each of the itens 169 to 172 presents a brief description of an
experiment followed by & conclusion drawn from the experiment.
Use the mos¢ applicable statement of the key to evaluate the
conclusion. Observations made during the course are to be
considered factual in marking these items.

169.
{4.20)

170.
{4.20)

171
{4.20)

30

KEY

A. The conclusion docs not answer the problem promnpt-
ing the experiment.

B. The conclusion is not in agreemnent with the facts
of the experiment.

C. There are not enough facts revealed by the experi-
ment to make the conclusion valid even though the
conclusion is in agreement with biological science.

D. Due to the lack of proper controk or other poor
experimental technique, the observations from the
experiment prompted a conclusion in disagreement
with accepted biological science.

E. The conclusion is tentatively justified.

Two students desired to show that they are of the same
blood type. Each drew a small sample of blood, the
samples were diluted with physiological salt solution
and then mixed. Observation under a microscope showed
no clumping of the corpuscles.

Conclusion~The students have the same blood type.

To prove that the accumulation of carbon dioxide in the
lungs affects the rate of breathing, a student breathed
into an instrument that eliminated exhaled carbon diox-
ide and also controlled the oxygen content of the inspired
air. These cbservations were recorded.

Percentage Composition of Air in Instrument

Time  Breathing Rate  Oxygen  Carbon Dioxide
0 18 60 03
5 15 50 .03
10 17 40 .03
15 18 30 03
20 18 20 03
25 18 15 03

Conclusion—An increase in the carbon dioxide concen-
tration of inspired air will increase the breathing rate.

To answer the question, How do we learn?, a group of
students obtained ten pens of identical white rats. They
were divided into two groups of five pens and treated

172.
{4.20}

173.
{5.20)

174.
(1.20)

43

identically except that one group was given training in
finding food Lidden in o maze, This training involved
practice in which the rats reccived an electrical shock
each time they made the wrong turn. At the conclusion
of the experiment a trained rat could find the hidden
food in one minute but it required Gve minutes for an
equally hungry but watrained rat.

Conclusion—We learn by the satisfaction of a suecessful
trial and the dissatisfaction of an unsuccessful error.

Two students desired to know whether all mosquitos
spread malarial fever. They captured many specimens of
three kinds of wild mosquitos, types A, B, and C. They
exawnined the digostive tracts of all three types. They
found malarial parasites only in type A mosquitos.

Conclusion—Malarial fever is spread by Type A mos-
quitos but not by types B and C.

ESSAY (Suggested time: 2 hours)

You are to write un essay on the relation between physics
and biology. The materials of the spring ¢uarter have
been selected to help you to bring your knowledge of
the natural sciences to bear upon this problean.

The Bernard reading represents a view which can be
used as a starting point for vour analysis; for the later
authors, Bohr, Schirédinger and Delbriick, may be said to
agree with Bernard, in that none believes in extra-
physical *forces” such as Bernard rejects, while all
accept the fact of “organization” in living things.

Your essay should therefore include an analysis of the
sense in which physics and chemistry “explain” biology
according to Bernard. Since Schridinger, Delbriick and
Bohr agree with Bernard in the sense indicated above,
it will be part of your task to make clear what further
problems exist for them, and what differences there are
among the views presented by the four authors. In this
connection, the relevance of changes in physics and
biology since Bernard should be considered.

Although the spring quarter readings are to serve as the
nueleus of your discussion, it is upon the issues repre-
sented rather than the particular authors’ views that
vour emphasis should be placed. Thercfore, you should
be sure to make clear not only the positions of the
authors, but the grounds or reasons for these positions,
and the nature of the evidence which night suffice to
decide the issues.

The most valuable effect of Friedrich Wohler's labora-
tory synthesis of urea was probably that of

. making available to agriculture nitrogenous fertilizers.
. clarifying the action of the nitrogen-fixing bacteria.
. removing the barrier botween organic and inorganic
matter.

. clarifying the sequence of protein digestion and
excretion of nitrogenous wastes.

enabling the development of a convenieat Jingnosis
for sugar diabetes

A

Mmoo




Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

CELL THEORY
CELL STRUCTURE AND FUNCTION

1. Of the following the one which is found in the highest
(1.10) percentage in the protoplasm of a typical ccll under
typical conditions is
A. protein. B. carhohydrate. C. watcr.
D. miners] matter. E. fat.
2, The production of a new useful material by cells is
(1.10) called
A. digestion. B. secretion. C. induction.
D. agglutination.
3. Which of the following forms the boundary of an
{1.10) animal cell?
A. nucleus. B. centrinle. C. nitochondria.
D. plasina membrane.
4. The Cell Theory was stated as an hypothesis by
{1.10)
A. Schleiden and Schwann. B. Leeuwcnhoek.
C. Malpighi. D. Hooke. E. LaPlace.
5. A mass of protoplasm that is a unit of structure, func-
{1.20) tion, and development is called
A. an organ. B. a tissue. C. a plastid.
D. a virus. E. a cell
6. The structure in the cells that controls and regulates
{1.10) cell activities, and functions in transmission of heredity
factors is the
A. nucleus. B. cytoplasm. C. plasma membrane.
D. vacuole. E. centrosome.
7. In plant cells, a pigment important in the manufacture
(1.10) of "carbohydrates from carhon dioxide and water is
contained in the
A. nucleus. B. cytoplasm. ~  C. centrosome.
D. vacuole. E. chloroplast.
8. Cellulose is found in the cell walls of
{1.10}
A. all plants. B. higher plants. C. all animals.
D. plants and animals.
Itens 9-13.

v

G
D

DIRECTIONS: Blacken the answer space corresponding to the
one part of an animal cell diagrammed above, to which the

stateinent refers. If the stalement refers to none of the label
parts, Dlacken answer space E,

9.
{1.10)

10.
{1.10)

11.
(1.10)

12.
{1.10)

| by
(1.10}

14.
(1.10)

. A, carbohydrates.

15.
{1.10}

18.
{1.10}

17.
(1.20}

18.
{1.20}

19,
{1.20)

This is the cvtoplasm.
This is the cell wall.

All components of cytoplasm urc derived fromn particles
which have passed through this.

A speeial mechanism insures that this part of the cell is
divided egually between the two dauZhter cells when
the cell divides.

This part of the cell condenses to form chroniosomes
during cell division.

The plant cell wall is chemically conposed chicfly of

B. steroids.
C. fats and other lipids. D. proteins.
E. a complex of lipids and proteins.

A structural component of cells which can be demon-
strated, but not seen with the ordinary microscope, is
the

A. nucleus. B. chromosomes.
D. chloroplast. E. nucleolus.

C. plasma membrane.

The membrane on the sarface of the eytoplasm is called

vacuole meinbrane.
D. plasma membrane.

A. plasmodesma. B.
C. middle lamella.

E. cytosome.

If you were looking at some cells through a microscope,
they could definitely be identified as plant cells and
not animal cells if they had

C. vacuoles.
E. cell walls,

A, nuclei. B. chromosomes.
D. cell membranes.

One of the most marked differences between animal
cells and plant cells is that

A. plant cells usually have one or more vacuoles.

B. animal cells ordinarily have a nucleolus within the
nucleus.

C. animal cells have their nuelear chromatin attached
to the linin fibers.

D. nucleoplasm is unigue to the animal celi.

E. plant cells usually have relatively thick, rigid walls.

Which one of the following statements concerning cell
division is most nearly correct?

A. In all of the cells of a given species of plant or
animal the number of chromosomes which appear
at the time of each nuclear division iS the Same, but
the cliromosome number differs greatly in different
species.

B. In all cells of plants and animals, cxcept certain re-
productive cells, the number of chromosomes which
appear at the time of each nuclear division is the
same.

C. In all cells of a given species of plant or animal, the

- number of chromosoines which appear at the time
of each nuclear division is one-half the number of
chromosomes found in the reproductive cells.
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20.
{1.20)

21.
{1.20

23,
{1.20)

23

{1 .203

(1 .20’)

25.
{1.20)

26,
{1.20)

27.
{1.20)

D. In all of the cells ol a given species of plunt or
aninal, exeept eertain reproductive eells, the number
of e¢hromnsomes which appears at the time ol eaclh
muclear division is the same, but the chromosome
munber differs greatly in dillerent species.

In all the cells of o given speeies of plant, except
cerlain reproductive cells, and in all the cells of a
given species of animal, the munber of chromosomes
which appears at the time of cach nuclear division
is the smne, but the chromosome numher differs
greatly in different species.

If you werc logking at some cells through a microscope,
they conld be jdentified as animal cells if they contained

B. chromosomes. C. vacuoles.
E. no cell walls;

A. nuelei.
D. chloroplasts.

In the following pair, blacken space A if the first ele-
ment of the pair is definitely greater than the second;
space B if the second js definitely greater than the fiest;
and space € if the two are approxtmately equal.

A. Nuclci in a single neuron of 2 human being.
B. Nuclei in a madute red blood cell of a human being.

Four of the following are generally common te both
plant and animal cells, Which one is not?

A. Cell wall.
D. Cytoplasm.

B. Cell membrane. C. Nucleus.

E. Vacuole.

Of the following characteristics, which one is common
to all living cells?

A. Cellulose cell wall.

B. Nuclear material scattered throughont the cell.
C. Cell membrane, D. Chloreplasts.

E. More than one of the above.

Which of the following represents the smallest group
of substances that includes both the material from
which the plant cell wall is made and simple sugar?

B. Cellulose. C. Starch.
E. Carbohydrate.

A. Organic substance.
D. Double sugar.

How can you decide most easily whether certain cells
being examined under the microscope are plant cells or
animal cells?

A. Take the mto of the longest axis to the shortest
axis as measured in microns.

B. Note whether the cells are cuboidal, spherical, tetra-
hedral, or flatiened and tile-like.

C. Note the thickness and character of the cell bound-
aries.

D. Note whether or not the cells are ciliated.

E. Note whether or not the cells have spores.

Animal and plant cells are similar in all except which
one of the following characteristics?

A. Nucleus. B, Cytoplasm. €. Nuclear membrane.
D. Cell mambrane. E. Cell wall.

One of the most marked differences between animal
cells and plant cells is that

plant cells usnally have one or more vacuoles.
animal cells ordinarily have a nucleolus within the
nucleus.

animal cells have their nuclear chromatin attached
to the linin fibers.

. nucleoplasm is nnique to the animal cell.

. plant cells nsually have relatively thick, rigid walls.

Y 0 B

28.
{1.20)

Which one of the following is characleristic of the
Elodea cell but not of a cheek lining cell?

B. Crlaplasm. C. Cell wall.
LZ. Protoplasm.

A. Nucleus,
D. Cell membrane,

Ttem 29 deleted.

30.
(1.20)

1
(1.20)

32,
{1.20

33
{1.20)

34,
{1.20}

(1.20}
36.

(1.20}

37.
{1.20)

38.
L.zm

39.
{1.20)

40.
{1.20)

41.
{1.20)

(1 .20.)

Cl

Plasma membranes are termed diflercotially permeable.
beeause they permil

certain malecules 1o enter the cel and exelude others.
only water melecules to enter and leave the cell.
only subslances in selution to pass through.

., small moleenles to pass Uhrough while Jarge niole-
cales are excluded.

CoFEe

cach item muuber on the answer sheet, blacken space:

if the item in column 1 s of greater magnitude than the
itew in columm 2.

if the item in eolimin 2 s of greater magnitude than the
itemn in column 1.

if the two itemns are of cqual magnitade.

1 3

The importance of the
nucleus in the transinis-
sion of hereditary units.

The importance of the cyto-
plasm in the transmission
of hereditary units.

The rclationship betweem
nuclear membrane and
chromatin,

The relationship between
plasina  membrane and
chromatin.

The characteristic of irri-
tability as applied to the
plasma membrane.

The characteristic of irri-
tability as apnlied to the
cell wall.

The ability of a plant cell
to divide.

The ability of an animal
cell to divide.

The likelihood of a promn-
inent wvacuole in animal

cells,

The likelihood of chloro-
plastids im animal cells.

The likelihood of a prom-
inent vacuele in plant cells.

The likelihoed of chloro-
plastids in plant cells.

The likelihood of cyto-
plasm as living protoplasm.

The likelihood of the nu-
cleus as living protoplasm.

The function of the nu-
cleus as a controlling and
coordinating structure of
the cell.

The function of the cyto-
plasm as a controlling and
coordinating structure of
the cell.

The likelihood that the
plasina membrane will act
as a nembrane whose
penneability remains -
changed doring the lile
of the cell.

The likelihood that the cell
wall will act as & mem-
brane whose permeability
remains tnchanged during
the life of the cell.

The level of organization
of an organ.

The level of organization
of a system.

The likelihood of a con-
trosome in plant cells.

The likelihood of a cem-
trosome in animal cells,

The portion of the protoplasm in which most of the
energy-releasing chernical changes occur in a cell is the

A. nucleus.
C. cytoplasm.

B, plasma membrane.

D. chloroplast. E. vacuole.

2




43.
(1.20}

44,
{1.20)

45.
(1.20}

46.
(1.20)

47.
{1.20}

48,
(1.20}

49.
(2.20)

50.
(120}

511
{1.20)
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The parl of the cel which conlains malerials of use to
the cell ar which [unctions in the procuss of elimination
fs 1he

B. plasma membranc,
D. chloraplast. E. ccntrosome.

A. mucleus.
C. vacuole.

The scereted non-living, ouler covering of the cells of
plants is the

A. plasma nembrane. B. cytoplasm.
C, chloraplast. D. cell wali, E. centrasome.

The term “differentially permeable” is used to describe
which of tie following parts or constitucnts of a typical
living cell?

A, Nucleus.
D. Plasma membrane.

B. Cytoplasm. C. Centrosome.
E. Clvomatin net.

The protoplasm of a typical living cell in the human
body contains carbohydrates, fats, proteins, enzymes,
mineral salts, and water. Most important in the develop-
ment of new protoplasm are the

A. carbohydrates. B. Fats.
D. enzymes. E. mineral salts,

C. proteins,

The outer layer of protoplasm which serves as a selec-
tive agent in determining what materials enter and
leave the cell is the

B. plasma membrane.
D. cell wall. E. centrosome.

A. nucleus.
C. chloroplast.

The portion of the protoplasit which is chicfly respon-
sible for coordinating and controlling the chemical and
physical changes which result in the production of
move protoplasm is the

B. plasma membrane.
D. chloroplast. E. cell wall.

A. nucleus.
C. cytoplasm.

The part of the cell gencrally nssociated with the trang-
mission of hereditary traits is the

B. plasma membrane.
D. chloraplast. E. centrasome.

A. nucleus.
C. cytoplasm.

Certain of the cytoplasmic structures which are barely
visible with the microscope ure distinguished from one
another in terms of

A. chemical composition as revealed by affinity for dif-
ferent stains.

B. distribution through the cytaplasm, or localization in
various regions of the cytoplasm.

C. role in the economy of the cell

D. all of the above. E. none of the alove.

With the aid of an ordinary microscope, one could de-
termine whether 2 region of the cytoplasm of a cell was
in a sol or gel gtate by

A. secing whether the protcin molecules are elongated
or rounded.

B. seeing whether the smallest visible particles are
nearly stationary or more freely mobile.

C. determining how darkly the reglon stains with cyto-
plasmic dyes.

D. mcasuring the amount of carbon dioxide evolved in
that rcgion.

E. comparing the degree of transparency of that region
with the degree of transparency of other regions of
the cytoplasm.

52.
(1.20)

53.
(1.30)

54,
{2.20)

A cell which is 25 microus in dinmeler is

A. larger than B. smaller than
C. approximalely the same size as u similar cell which
is 172300 inclu in diameler,

The statement “The cell is the wnil of struelure, fune-
tion, and reproduction of the living organisin™ represents
the

B. dcfinition of a cell.
D, species concept.

A. orgarismal concept.
C. protoplasmic concept.
E. cell principle.

Examine the dingram below; then sclect the response
which applies.

Nucleus

Cytoplasm

Cellulose wall

Vacuole

Chloroplast

A. The sketch is a diagrammatic representation of an
animal cell,

B. The sketch represents a plant cell.

C. The sketch is a drawing of epithelial tissues.

D. The sketch represents the cross-section of a grass
stem.

E. The sketch represents the cross-section of a ger-
minating seed.

Items 53 - 64. Blacken the space on the answer sheet corre-
sponding to the number representing the best answer.

55.
{2.20}

56.
{2.20}

53

Regulates the passage of materials into and out of the
cell.

A B. 2 c3 D. 4 E 5

Carries the hereditary units.

A3

=1

B. 4 C 5 D6 E
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59.
(2.20)

60.
(2.20)

61.
{2.20)

62.
(2.20)

63.
{2.20)

(2.20)

HMas ae essential part in the mamtlacture of glicose.

Al B. 2 C. 4 D & E. 7

The place where mast of the chemicul activity of the

cell occnrs,
A 2 B. 3 C. 5 DG E 7

The strteture on the outside which characterizes this
tvpe of ecll.

A, B 2 C. 3 D. 4 E. 5

The non:-living portion of the ccll that is not found in
the animal cell.

Al B 2 C 3 D. 4 E. 5

The part of the cell where stored food such as starch
grains or fat droplets wre found.

Al B. 2 C. 3 D. 4 E 5

The part of the cvtoplasm that cantains a high concen-
tration of water and clissolved materialy.

A 2 B. 3 C. 5 D G E, 7

Structare which funclions 1o give rigidity to the ccll.

Al B 2 C. 4 D. 6 E. 7

Is tesponsible for the life and coordinating activities of
the cell.

A. 1l B. 2 C. 3 D. 4 E. 5

Itens 65 - 69,

After cach jtem number on the answer sheet, blacken the one
lettered space which designates the correct answer.

63.
{2.20)

66.
(1.20

67.
(2.20

34

The cell pictured in the dingran is

A. an animal cell. B. n plant cell

We know this to be true heeanse of

B. 3 ulone.
E. 2 and 5.

A, 1 alone. C. 6 alone.

D. 3 and 8.

The part of this ccll which is composed almost entirely
of cellulose is

Al B. 2 C. 3 D 4 E. 5

70.
(1.20)

ik,

{1.20)

72.
(1.20}

i

(1.20)

74.
(1.1

The mast homogencons protoplasin in this cell is in the
part designaled hy

Al B 2 C 3 D. 4 E. 3

Traoonission of hereditary characteristies and pholo-
synthesis are functions respecticely of

A, 2 and 6. B. 5 and 6. C. 2and 5.
D. 2 and 4, E. | and 2,

The protoplasnt of a typicad living cell i the homan
hody contaims  carbohydrates. fats, proleins, enzymes,
mineral salts, and water, Mast imporlant in the strcture
of new protoplasm arc the

B. fats.
E. wmineral salts.

A. carbohydrates.
D. cnzymes,

C. proteins.

The term “differentially permeable’” is used to deseribe
which of the following parts or constituents of u tyvpical
living ¢cll?

A. Nuclens, B. Cytoplasm, C. Centrosome.
D. Plasma membranc. E. Chromatin.

Protoplasin exhibits the properties of growth, reprodue-
tion, and response. The property of response i maost
cvideot in the protoplasm of the cells of which of the
folloswing tissues in man?

A, Muscle. B. Nerve.
DﬁAdipme. E. Vasenlar.

C. Epithulial.

Oxidation oecurs at a relatively low temperature in living
organisins, because

A. less coergy is teleased than in the lmvning of the
same amount of material o air

B. osidation ocears more slowly in living organisiog
than during combnstion.

C. some organisms ate cold-Blooded, nthers have a con-
stant bocly temperature,

D. energy n living organisms is conducted away nore
rapidly.

E. enzymes facilitate the oxidation ocenrving in living

arganisms.

The characteristte of protoplwm o canstruct new proto-
plism (lom simple materials, to oxidize food materials,
and to hreak down living matter is referred ta by the
general term

A. anaholism. B. osmosis. C. calahalism.

1. metabalism, E. symbiasis.

DIRECTIONS: Cytoplasm is comsidered o be u complex col-
loidul mixture. Blacken answer space

A. il the statenent is frue, and represents a reason lor
considering eytoplasm to be colloidal.

B. if the statement is trae, but irrefecont ta cstablishing
the colloidal nature of eylopksns.

C. il the stutement is false,

Cvloplism is translueent, rather than perlectly trans-
parent.

Certain objects, such as chloroplasts and stareh grannles,
are visible in the evtoplasm of some cells.

Protein melecnles are of colloidal size.

Cytoplasm, jn plant cells especially, includes vacnules
which are completely empty.

Fat droplets can be seen in the evtoplusm of some cells
viewed with the microscope.

*, ! B
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TISSUES-——ANIMAL AND PLANT

After the number on e answer sheet which corresponds o
that of each of the following exercises, blackeu the vne lettered
space which designates the best answer.

L. A group of cells of like structure and vrigin performing
{1.10) a specific funaion is

A an orgun, B. o tissue, C. o system.
1. an organism. E. an aggregate ol cells.

2. The structure in the eclls that controls and regulates
(1.10) cell activitics. and functions in transmission of heredity
Fuctors is the

A. nucleus, B. eyloplasio, C. plasma membrane.
1. vacuole. L. cenlrosome.

3. Epitheliul tissue iS5 .a type of
(1.10)
A. lining tissue, B. muscle tissne.
C. tissue conducting nervous impulses,
D. tissue producing growth in plants.
E. supporting tissue.

4, Cartilage
(1.10)
binds Louwes together.
covers tho ends of the hones.
binds the muscles to the hones.
. compuses much of the epidermis.
covers the wuscles.

MUOwEs»

5. Elastic tissue is a type of
(1.10)
A. epithelial tissue. B. connective tissue.
C. muscular tissue. D. nerve tissue.
E. parenchymatous tissue

Tre-False

6. The transformation of cartilage into Lone is ossification.
{1.10)

7. Which of the following cannot be classificd as a tissue?

A. Nerve. B. Skin. C. Bone.
D. Cartilage. E. Epithelium.

True-False

8. The dermis is the inner tissue layver of vertebrate skin.
(1.10)

9. Which of the following plant tissues is gimilar in struce-
(1.2() ture and function to the epithelial tissue of animals?

A. Meristem tissoe. B. Epidermal tissue.
C. Parenchyma tissue. D. Vasculur tissue.
E. Supporting tissue.

10. ‘The characteristic feature of epithelial tissue is that

{1.20)

A. it is always arranged in single layers of cells.

B. it is wsnally cemposed of large amounts of estras
eellular or non-living materials,

C. the shape of the cells is generally colmmar,

D. one of its surfaces is usually exposed cither to the
exterior of Lhe body or to the cavity of a hollow

( structure,

Ttems 11 through 14 give ¢haracteristic features of the tissues
listed in the following key. Seleet the proper response for these
iterns from this key.

ERIC

Aruitoxt provided by Eic:
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KLY
A. Epithelial tissue B. Smoocth nmuscle tissne
C. Nurve tissue D. Vasculuar tissue

E. Skeletal muscle tssue

11, A dloid ssue,
(1.20)

12. Composed of clonguted cells with many nuelei.

(1.20)

13. The unit cell is rounded or triangnlar and way have
(L.20)  Tlong uttached fibers.

14. Fhis tissve as a rule is thin and shectlike.
(1.20)

15, in the following puir. blacken space A f the first ele-
(1.20) ment of the pair is definitely greater than the second;
space B if the secund is definitely greater than the fiest;

and Space € if Lhe two are approximately cqual.

A. Striations ip a volmtary mscle.
B. Striations in an involintary muscle.

16. The principle of “division of laber” in biology involves
(1.20} :

A. the production of varied agrienltural eraps.

B. cowpetition between arganiswms for the needs of life.
C. differentiation of colls into tissues having different
Functions.

D. growth so that there ure moare eells to do the work.
E. all of these.

17. Which of the following stateinents is st true of epi-
(1.20) thelial cells?

A. They are most Frequently found deep within the
tissues.

B. They comprisc very largely the coverings and linings
of parts of the body.

C. Some epithelinl cells fonn the secrcting parts of
glands.

D. Some epithelial cells possess fine hairlike cilia.

E. Some cpithelinl cells are stratified into luyurs.

18. The development of vascular tissue in plants involves
{1.20) the

A. disappearance of protoplasm from the mature xylem.

B. overlapping of the pointed ends of Gher cells.

C. dispppearance of chloroplasts from the parencliyma
cells.

D loss of hair-like projections from cpidermal eells.

E. formation »f & wuxy laver on epidermal tissne,

After the exervise number on the answer sheet Dlacken the one
lettered space which designates the most similar steuicture, con-
dition, or proeess.

19. The relationship belwveen cells and tissues:
{3.00)

A. The relationship between an enzyme and the sub-
stance digested.

B. The relationship between organs and systems.

C. The relationship between carbohydrates and fats.

D. The relationship between ectoderm and entodemu

E. The relationship between the liver and the gall
bladder.
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ORGANS AND ORGAN SYSTEMS—
THEIR FUNCTIONS

For items 1 - 4 use the following key.

KEY

A. Organism. B. Organ. C. Cell.
D. Protoplasm. E. None of the above.

1. Name given to any living thing.
{1.10)

2. The unit of structure and function of living things.
{1.10)

3. A group of tissues organized into a structure performing
{1.10} a specialized function.

4. The living material.
{L.10)

5. When tissucs are grouped on the basis of relatcd fune-
(1.10) tion, the resulting grouping is known as a (an}

A. organism. B. organ system. C. organ.
D. tissue culture, E. functional unit.

Blacken space A, if the jtem is true of a cell; B, if true of a
tissue; C, if true of an organ; D, if true of a systum; E, if true
of an organism.

8. A structural unit having cytoplasm and nucleus as its
{1.10) essential parts.

7. A structure composed of at least three different tissues,
{1.10} which work together to pump blood.

8. The lining of the stomach which is made up of 2 layer
(1.10) of cells similar in structure, function and origin.

9. A unit capable of carrying on metabolism, growing, re-
{1.10) producing jtself and adjustment to environmental stimuli.

10. A unit made up of nostrils, throat, trachea, and lungs
(L.10) which work together in the breathing process.

True-False

I1. A flexor is a muscle causing extension or straightening
(1.10) out of a member such a$ the arm.

12. A type of skeleton found in jnsects. A. Auxin
{1.10} B. Cardiac
13. A bone in the leg. C. Chitinous
{1.10} D. Clavicle
14. A connecting tissue between bone K, Cranial
: {1.10} and muscle. F. Humerus
( 15. A type of plant movement. G. Insertion
{1.10} H. Integument
16. A muscle tissue found in the heart. L Origin
{1.10) J. Osseous
17. The end of a muscle away from the K. Pelvic
{1.10) center of the body. L. Smooth
P I8. A name for the protective covering M. Tendon
{ {L10} of the plant body N. Tibia
s 18. The name for a nommal curve or . Turgor

{1.10) flexure in the backbone.

Although the pumber of kinds of tissues is small, they can be
combined in various ways to produce orgZans of different strue-
tures and functions.

{/ Directions: For each of the following organs or parts of organs,

- blacken answer space
Aif it is essentially a tube with muscle capable of affecting
the diameter of the tube.
Q
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B—if it is essentially a tube or suc willhout muscle in the walls,

C—if it is essentially a solid mass of cells penetrated by bload
vessels,

D—if it is essenlially a shect of cells.

E—if none of the foregoing descriptions of tissue-arrange-
ments applies.

20. Capillary. 24. Nerve.
{1.10} {1.1(9

21. Small intestine. 25. Vein.
{1.10) (1.10)

22, Skeletal muscle. 26. Spinal cord.
{1.10) {1.10)

23. Epidermis.
{1.10)

27.  Of thesc bodily functions the skin does not play a major
{1.20) rart in

A. protecting underlying organs and tissues from bae-
terial infection.

B. regulating body temperature through evaporation of
perspiration.

C. the elimination of wastes.

D. supporting organs and tissues.

E. transmission of sympathetic nerve impulses.

For items 28 to 33 select from the key the body system of which
the organ forms a part. In those cases wherein an organ Serves
two ot more systems select the one of primary importance.

KEY

A. Digestion, B. Excretion. C. Reproduction.
D. Nervous. E. Supportive.

28. Glomerulus 31. Duodenum.
{1.20} {1.20)

29. Sternum. 32. Ganglia.
{1.20) {1.20)

30. Pylorus. 33. Lacteals.
{1.20) {1.20}

34, The color of the skin in norma) people is due primarily
(1.20) to pigment granules in the

A. horny layer of the skin.

B. basal layer of the dermis.

C. basal layers of the subcutaneous tissue.
D. innermost layer of the epidermis.

After each item on the answer sheet, blacken space (ltems
35-5T)

A—if the item refers to the structure or the function of the
kidney.

B—if the jtem refers to the structure or the function of the
Liver.

C—if the item refers to the structure or the function of the
skin.

D-if the item rcfers to more than one of the above organs,

E—if the item refers to none of the above organs.

35. Essential ingredients of old red blood cells, including
{1.20) iron, are salvaged for future use.

36, Approximately a million units, each composed of a vas-
{1.20} cular portion, a glomerulus, an epithelial portion, and a
tubule, make up the essential part of this organ.

a7
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-(1.20)

37. It functions in excretion.
(1.20)

38, Tis tactile corpuscles respond to change in pressure.
{1.20)

39, ldeally designed for (iltration of water and dissolved
(1.20) substances from plasina.

40. An organ producing a plasma protein, fAbrinogen, con-
(1.20) cerned with clotting.

4l. Normal functlon results in stability of the internal en.
(1.20) vironment.

42. The villi increase the absorplive area of the organ.
(1.20)

43. Some of the old worn-out red corpuseles are destroyed
(1.20} by phagocytes in this organ.

44. The vertelwates’ first line of defense against bacteriul
{1.20) invasion.

43. Chief storage organ for iron in man.
{1.20)

46. The organ which produces enzyiues capable of acting
(1.20) on starch.

47. The organ in man which is provided with pwnerous
{1.20) accessory structures, such as hair, nails, and glands of
various kinds.

48. The organ which nommally returns practically all (55/60)
(1.20) of the water previously extracted from the plasma.

49, Vagus impulics counteract and inhibit the respiratory
(1.20) centers.

50. The chief storage organ for reserve glycogen.
(1.20)

31. The otgan in which all of the glucose from the filtrate
{1.20} is normally reabsorbed as it passes down the tubule.

32. The organ which removes water and excretable solutes
(1.20} from the body.

33. An organ of teniperature control.
{1.20)

54. An orfan continuous with several nmcous membranes.
(1.20)

35. Afer the accomplishment of the first contraction there
(1.20) is no contraction to any stimulus however strong.

56. Organ-producing substances which prevent pernicious
anemia,

37. Organic phosphates (ATP) are transformed into phos.
{1.20) phates and unknown organic compounds yvielding energy.

58. The largest gland man possesses is the
(1.20)
A. pituitary. - B, thyreid. C. bladder.

D. liver. E. spleen.

For items 59-68 sclect fromn the key the most closely related
phrase and mark the corresponding answer space.

KEY

A. A striated voluntary muscle tissue.
B. A striated involuntary muscle tissue.
C. A tissue composed of a firm but elastic niaterial.

38

(1.20)

39.
(1.20)

60.
{1.20}

6L,
(1.20}

62,
(1.20)

63.
(1.20)

64,
(1.20}

65.
{1.20)

66.
(1.20)
67.
(L.20)
68.
(1.20)

69,
(1.20)

0.
(1.20)

7L
{1.20)

72. .

{ 1.20.}

73
(1.20)

74.
(1.20)

75

D. A tissue composed of a firm but inclastic muterial.
E. A tissnc, the cells of which are free. that is, not
bhound together.

A tissue resting only at very shorl, regular, and closely
spaced intervals throughout the life of the animal.

The tissue composing the major part of the patella.

Torms much of the skeleton of new-baru infants and in
ndults supports the external ear.

A tissue made up of cells, certain types of wlhich are not
nucleated.

A tissue, the cells of which move the bones of the body.

Muscle tissue ordinarily making up the greater part of
the wass of the body.

A tissue, the matrix of which is composed largely of
calcimn phosphate.

A tissue whose function concerns, in part, the destruction
by ingestion of bacteria injurious to the body.

A tissue whicl is capable of contracting quickly but
needs frequent rest periods.

The tissue supporting the end of the nose.

Organs nre grouped inte systens on the basis of

A. related Eunctions.

B. nearness of location to cach other in the body of the
organisin.

C. the order of their appearance in the embryo.

D. taxonomic classification. E. common structure.

The vocal cords of mammals are found within the

i larynx. C. bronchus.
E. glottis.

A. pharynx.
D. upper esophagus.

Of the following, the one which is neither a hone of the
arm nor of the leg is the

B. ilium.
E. ulna.

A. humerus.
D. phalanx.

C. patella.

Which of the Following is a bone of the leg?

A. Humems. B. Ulna.
D. Radius. E. Fibula.

A man broke his claviele, that is, he broke his

C. Metacarpal.

A. head.
E. shoulder.

B. great toe. C. jaw. D. leg.

Since the mucous membrane s continuons, nasal infec-
tion may sprcad through the Eustachian tubes to the .

B. middle ears. C. frontal sinuses.

E. esophagus.

A. lungs.
D. Jarynx.

The uvula is which of the following?

A, A structure hanging from the posterior free horder of

the soft palate. - “
B. Another name for the vermiform appendix. F
C. The duct leading from the liver to the small intestine.
D. The lower portion of the epididymis.

'E. The embryenic root of a seed.
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78.
(1.20)

77.
{1.20}

78.
(1.20)

79.
(1.20)

2 .20.]

Bl.
(2.20)

Aruitoxt provided by Eic:

In the following pair, blacken space A if the first element
of the pair is definitely greater than the sccond; space
B if the second is delinitely greater than the first; and
space C if the two arc approximately equal.

A. Number of bones in the middle ear.
B. Numher of semi-cireudar canals in the ear.

Which of the following is the first to hreak the proper
sequence?

A. Hunerus.
D. Carpals.

B. Radius. C. Mctacarpals.
E. None of these.

What is the function of tendons?

A. They hind hones together at joints.

B. They cover the ends of bones.

C. They attach nmscles to bones.

D. They support parts of the hody such ar the trachea,
external ear, or end of the nose.

E. They form shock-absorhing pads Dbetween  the
vertebrae.

What is the effect of fatigue on nscle tonus?

It is usually increased by fatigne.
It is usnally decteased hy Tatigue.
1t is usually unaffected by fatigue.
It is destroved by fatigue.

It has no relationship to fatigue.

mEO®E>

The interiors of the alimentary tract and lungs are not
considered to be inside the body because

. the activities of these orguns are controlled by the

medulla.

these structures are lined with endothelial cells.

. they are readily accessihle in surgical operations.

. substances in these organs are not part of the internal
environment of the cells and tissues of the body.

. they are innervated by the peripherl nerves.

m SOF >

As we walk our bones and musecles exemplify which
simple machine?

A, Wedge, B. Lever.
E. Al of these.

C. Wheel. D. Screw.

82. The interior ol the lungs of a higher vertebrale is some-
(3.00) times considered aus being exlerior to the organism.
Such an opinion might reasonably he based on the [act

that

A. the content of the hings is continuons with the
external environment.

B. in order to reach the blood, oxygen molecules must
pass through the eells composing the capillary walls.

C. the composition of the contents of the lungs is inde-
pendent of the metabolism of the cells of the
organism.

D, simple physical laws are adeauate to explain the

exchange of gases between blood and lings.

the water content of the air in the lungs is the same

as that of the air surrounding the animal.

Ttems 83 - 88.

In many of the organs of the mammalian body; the anatomical
arrangement of parts within it gives a hint as to the type of
role which that organ serves in the body.

Directions: For each of the following numbered organs or parts
of organs, blacken the answer space corresponding to the parts,
in the list helow, whose arrangement gives cvidence for the
organ’s special function in the body.

Structural Components of Qrgans

Contractile fibers.

Blood vessels {leading to it and within it;.

Ducts {(tubes other than blood vessels), md the
passages into which the ducts open.

D. Valves.

oFp

If none of the ahove structural clues to function are afforded
by the organ, blacken answer spuce E,

Note: In some organs, more than one of the above structural
components is arranged so as to give evidence as to the role of
the organ. In such cases, give each and cvery chie.

83. Heart. 84. Lungs. 83, Salivary gland.
(3.00) {3.00) {3.00)

86. Calf muscle of the leg. 87. Any nerve.
(3.00) (3.00)

88. Auny organ primarily concerned with regulating the con-
{3.00) position of the blood.

60 | 2
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CHARACTERISTICS OF LIVING ORGANISMS

1. The amebn uses its pseudopodia primarily in the
{1.10) process of
A, digestion. B. locomotion. C. excretion.
D. {ood storage. E. enzyme secretion.
Ttems 2 - 11,
KEY
A. present in Amoeba. B. present in Paramecium,
C. present in bath. D. present in neither.
2. contractile vacuole. 7. mouth.
(1.10) {1.10)
3. ectoplasm. 8. oaral groove.
{1.10) {1.10)
4. endoplasm. 9. pseudopodia.
(1.10) (1.10)
5. flagella. 10. separate macro- and
(1.10 {1.10} micronucleus.
6. food vacuoles. 11, trichocysts.
{1.10) {1.10)
12. The frog differs from man in which of the following?
(1.20)
A, Salivary glands are absent in frog.
B. Thyroid gland is absent in frog.
C. Pancreas does not secrete insulin in frog.
D. Adrenal glands are absent in frog.
13. The bady plan of the spider is best characterized by
{1.20)
A, head, thorax, and abdomen.
B. head and trunk. C. head, trunk, and #ail,
D. head-thorax, and abdomen.
E. head, and thorax-abdomen.
14. The frog and the amoeba both carry on which of the
{1.20) following processes?
A. Respiration. B. Digestion. C. Metabolism,
D. Two of the foregoing. E. All of the foregoing.
15. The question, “What is life?”
{1.20;

A, hgs been answered to the satisfaction of most scien~
tists,

B. can never be answered adequately so most scientists
feel that there is little value in trying to study the
problem.,

C. has been studied for generations by biologists who
have provided us with only a partial answer %o the
problem.

D. should be relatively easy to answer because the
differences between living, non-living, and dead are
sharp and clear-cut.

E. should not concern man since it is out of his province.

For items 18-17 select from the key the principle which applies.

KEY

A. All protoplasm has the power of movement.

B. All protoplasm is irritable.

C. Metabplic processes occur in living things.

D, Living things are adapted to thelr environments.

E. Cells ate the units of structure and function in
organisms.

1¢.
{1.20}

17.
{1.20)

18.
{1.20)

19.
{1.20)

(1.20)

21.
{1.20}

(1.20)

23.
(1.20)

(1.20

Reports of frogs or other animals senled up in cement
work and remaining ulive for man> years are doubtless
untrue. '

Cells are surrounded by o plasma mervbranc which con-
trols, within certain limnits, the movement of water into
and from the cells.

Indicate which statemcent describes most = upletely the
function of protaplasm in living cells.

Protoplasm is responsible for cell motility.
Protoplasm responds to environmental stimuli.
Protoplasm uses oxygen and relenses earbon dioxide,
. Protoplasm carrics on the life processes of the cell.
Protaoplasm controls the movement of substances into
and out of the cell.

HOOE

Living organisms are believed to be characterized by all
except which one of the following?

A. Growth. B. Response to stimuli.
C. Movement. D. Metabolism.
E. Spontancous generation.

Thearetically, the smallest thing among the Eollowing
that reproduces its kind is a

B. bacterium. C. sex cell.

E. gene.

A. protozoan,
D. chromosome.

Which one of the five plirases listad below best com-
pletes the following: “All organisms are composed of
cells . . .

and their constituent parts.”

and their products.”

and their descendants.”

. their predecessors and descendants.”
and their capacity for mitosis.”

Which of the following circulatory mechanisms is char-
acteristic of all organisms?

A, Diffusion. B. Gastrovascular mechanism,
C. Flame cell system. D. xylem-phloem mechanism.
E. Blood vascular system.

REOwE>

The best concept of the physical nature of protoplasm
is that of a

A, jelly like substance in which are dissolved proteins,
tats, and carhohydrates.

B. mixture of several solutions contajuing szalts, pro-
teins, fats, and carbohydrates,

C. complex colloidal system of salts, fats, carbohydrates,
enzymes, proteins, and vitamins.

D. watery substance containing small amounts of en-
zymes, fats, carbohydrates, and salts.

Among the following statements select the one which is
not true.

A, The protoplasm of every living cell is identical with
that of every other living cell.

B, Proteplasm is a complex collaidal system.

C. Protoplasm is composed of chemical elements all of
which may be found in non-living systems.

D. Among the common constituents of protoplasm are
water and mineral salts.

E. The protoplasm within a cell shows division of labor.

41
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25.
(1.20)

H ooz

One of the major differences between a living and o non-
living system is that the living systen

-

. is composed of chemical elements different from those
in non-living systems.

may increase in volume,

. can produce mwore of itself from non-living materials.
. is composed of molecules all of which are char-
acteristic of living materials.

. reacts to a change in the environment.

Arrange the items in the following lists in a logical order, e.y.,
time, increasing size, increasing complexity, as indicated by the
naturc of the list. After each itesn number on the answer sheet,
blacken space

A. for first in order.
C. for third in order.
E. for Bfth in order.

B. for second in order.
D. for fourth in order.

Frowm outside a cell inward the structures are, successively,

26,
(1.20)

27.
(1.20)

28.
(1.20}

29,
(1.20)

30.
(1.20)

Protoplasm. 31. Nuclear membrane.
{1.20}

Tissues. 32. Plasma membrane.
{1.20}

Cells. 33. Cytoplasin.
(1.20)

Systems. 34. Chromatin.
(1.20)

Organisn.

Arrange the items in the following lists in a logical order, i.e.
increasing size, increasing complexity, or in order of succession
from outside toward center.

After each item nuinber on the answer sheet, blacken space

3.
{1.20)
36.
(1.20)
37.
(1.20)
38.
(1.20)
39.
(1.20)

50.
(1.20)

A. for first in order.
C. for third in order.
E. for fifth in order.

Organ. 40. Cork.

B. for second in order.
D. for fourth in order.

45. Earthworm.

{1.20) (1.20)
Organismm. 41, Phloem. 48. Hydmn.
{1.20) (1.20}
Tissue. 42. PRith. 47. Paramecium.
{1.20) {1.20)
Cell. 43. Zylem. 48. Frop.
{1.20} {1.20)
System. 44. Cambium. . 49, Man.
{1.20} {1.20}
Al except which one of the {ollov‘ving'are considered to
be characteristics of living organisms?

A. Spontanecus generation.  B. Cellular organization.
C. Metabolic activity. D. Responsiveness to stimuli.
E. Continuity of form from one generation to the next.

Many of the exchanges between a plant 2nd its environment and
between an animal and its environment are similar, while some
are peculiar to each.

Directions: For each of the following “exchanges” with the
envivonment, blacken answer space

43

Aruitoxt provided by Eic:

A. if it characterizes a green plant, but not an animal.
B. if it characterizes an animal, bt not a green plant.

51,
{1.20)

52.
{1.20)
53.
(1.20)
(120)

(1.20)

56.
{1.20)

57.
{1.20)

58.
(1.20)

C. if it oveurs for all green plants and all animals.
D. if it occurs For some green plants and anitaals,
E. if it oceurs {or neither green plants uor animals,

Organic nitrogen compouwnds wust enter the organism
frown the envirenment.

The organism absorbs oxygen frum the environment.

The organism absorbs earbon dioxide from the enviton-
ment.

More glucose malccules diffuse ont af the whole organ-
isin than into it.

Energy-rich carboir compounds must enter the organism
from the environment.

The “vital” properties of protoplasm are

A, diffusion, osmosis, adsorption.

B. Brownian movement, surface tension, esmosis.
C. osmosis, reproduction, reactiveness.

D. irritability, metabolism, reproduction.

E. irritubility, reactiveness, diffusion.

Which of the following processes is involved in the
normal locoinotor mechanisnn in Amoeba protens?

A. Sol-gel and gel-sol transformation.
B. Contraction of the plasmagel.
C. Adhesion to substrate, D. All of the above.

Which of the following statements gives the most ade-
quate explanation as to how living things grow?

A. Cells divide and smbtiply in order to increase the
size of the organisms.

B. The body needs a variety of tissues and organs to
carty out its multiplicity of functions.

C. Hormones probably stimulate cells to divide and
differentiate when certain critical ratios between
volume and surface are reached.

D. In living organisms ;rowth is necessary to maintain
the species.

E. There is an interdependence among living things on
the earth. Crowth is necessary in order to sustain a
balance between the various species in the world of
living things.

Multicellular organisms presumably arose from single-celled
organisms, especially from colonial single-celled organisms.

Directions: For each of the items, 59 - 82, blacken answer space

59.
(1.20)

60.
(1.20)

61.
{1.20)

L83

D e

A. if it is characteristic of multicellular organisms as
opposed to colonies of single-celled organisms (aggre-
gates simpler than Volvox).

B. if it is characteristic of colonies of single-celled or-
ganisms as opposed to multicellular organisms.

C. if it is always true of both multicellular organisms
and colonies of single-celled organisms.

D, if it is sometimes but not always true of both.

E. if it is never troe of ejther.

Certain cells are incapable of respiration.

Certain cells inust absorb amineo acids as such through
their plasma membranes.

There are no cells or organs specialized to remove carbon
dioxide and other wastes fiom the system.
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62.
(1.20)

The function of providing food subslances in a foma
usable by all the cells in the system is relegated to a
fraction of the celks.

For iterss 63-72 yinrk space

74.
(1.20)

5.
(1.20}

76.
(1.20)

ki
(1.20

78.
(1.20}

A, if @ is included within or constitutes a part of b.

B. if b is included withIn or constitutes a part of a.

C. if neither ¢ nor I is included within or constitutes a
part of the other.

a. Enzyme, 68. a. Hydra.

b. Saliva. {1.20) h. Protozoa.

a. Seed. 69. a, Gene.

b. Cotyledon. {1.20) b. Chromosome.
a. Heart. 70. a. Hemoglobin.
b. Auricle. {1.20} b. Red corpuscle.
a. Carnivore, 71. a. Xvlem.

b. Mammal. {(1.20) b. Vascular bundle.
a. Abdomen of man. 72. a. Lichen.

b. Semi-circular canals. {1.20) b. Algae

An animal differs from a plant in that an animal

. has cells which do not secrete a cellulose cell wall.
possesses simpler tissues.

. -responds to stimuli more slowly.

., possesses chlorophyll in its cytoplasm.

. is capable of manufacturing its own food.

HoowE»

Life as we know it

A, is probably the only form of life-activity that is
possible in the universe.

B. is not explainable in terms of physical and chemical
reactions.

C. is dependent on the versatile combining powers of
the elements carbon and nitrogen.

Indicate which statement describes most completely the
function of protoplasm in living cells.

. Protoplasin is responsible for pel] motility.
Protoplasm carries on the life processes of the cell.

. Protoplasm uses oxygen and releases carbon dioxide.
. Protoplasm responds to environmental stimuli.

. Protoplasm controls the movement of substances into
and oyt of the cell.

Mynwp

Of the following characteristics, which one is common to
all living cells?

A. Cell membrane.

B. Nuclear material scattered thronghout the cell,
C. Cellulose cell wall. D. Chloroplasts.

E. More than one of these.

The frog and the amocba both carry on which of the
following processes?

C. Metabolism.
E. Al of the above.

A. Respiration. B. Digestion.
D. Two of the above.

Homologous structures include (2 answers)

A. structures with the same origin,

B. structures with the same function but different
origins.

C. the wing of a housefly and the wing of a bat.

D. the front leg of a cdt and the wing of a bird.

E. the trunk of a tree and the trunk of an elephant.

For cach of the ilems, 79 - 81, blacken the answer space which
corvesponds o the lotler of every passage which correetly com-
pletes the statement.

79.
(1.20)

80.
(1.20)

81.
{1.20)

During its entire }ife the normal animai

A. takes in moré carbon dioxide molecules than it gives
off.

B. takes in 1nore water molecules than it gives off.

C. takes in morc carbon atoms than it gives off.

D. takes in more nitrogen atoms than it gives off.

The living substance which is found in both plant and
animal cells is

A. Keratin,
D. protoplasm.

B. thyroxin. C. pepsin.
E. chlorophylIl.

Both plants and animals are capable of all except which
one of the following?

A. Food storage. B. Carbohydrate synthesis.
C. Assimilation. D. Respiration.
E. Response to stimuli.

For items 82-95 select from the key the most appropriate or
closely related phrase and mark the corresponding answer space.

( 1.20}:

83.
{1.20)

(1.20')

(1.20)

86.
(1.20)

87.
(1.20)

88,
(1.20)

(1 20)

97.
(1.20)

KEY

A. Common to all life.

B. Characteristically found only in plants.

C. Characteristically found only in animals.

D. Characteristically found in neither animals nor plants.

Digestion, . 89. Absorption.
{1.20}
Growth continues 80. Cell protoplasm enclosed
throughout life. (1.20) within cellulose walls.
Reproduction. 9. Secretion.
(1.20)
Respiration. 92. Tissues bathed in salt
(1.20) solution.
A nervous system. 93. Growth.
(1.20)
Move.nent. 94. Assimilaticn.
(1.20)
Excretion. 95. Irritability (respon-
(1.20) siveness, sensitivity).

Which of the following could not be used as a basis for
distinguishing hetween plants and animals?

A, Cellulose in cell walls.

B. Possession of chlorophyll.

C. Possession of protoplasm.

D. Possession of a neryous system.
E. Source of food.

Which one of the following is common to both plants
and animals?

As Gellulose cell walls.
C. Protoplasm.

D. The immediate source of their food.
E. None of these,

B. Nervous system.

Items 98-104 represent principles or situations in the field of
biological science. Select from the key list the term that is most
nearly related to each statement and blacken the approptiate
space on the answer sheet.

6
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98.
(1.30}

99.
(1.20)

r00.
(1.30)

101.
(1.30)

102.
(1.20)

KEY
B. Irritability.
D. Evolution,

A. Metabolism.

C. Reprodnction. E. Ecology.

No living organism exists on earth in a state of freedom.
All organisms are connected indissolubly and urinter-
ruptedly.

If ice water is introduced at one end of a microscope
slide, parnmeeia on the slide will tend to accumulate at
the end where room tempcerature still prevails.

Spontaneous, largely self-regulated movement is char-
acteristic of living bodies.

Complex, incessant physico-chemical changes are con-
stantly occurring in all living protoplasm,

The type of animal life in a particular society depends
upon the plant life which prevails, and the latter, in

203,
(1.30)

104,
(1.30)

105.
{2.10)

-

69

turn, depends upon the climatic conditions existing in
the area in question.

While new living bodies are born only from pre-existing
ones, from time to time new generations arise differing
from preceding ones.

Priman'ly as a result of Pasteur’s experiments, the theory
of spontaneous generation was succeeded by the theory
of blogenesis.

Which one of the following is not and never was an
organism?

A. Something that is dead.

B, Something that is living.

C. Something that is non-living.
D. An ameba. E. A bacteriom.
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' (1.105

(1.10.}

(1.10)

(1.10.)

(1.10)

{1 .10.)

(1.10)

(1.10.}

(1.10.)

PLANT STRUCTURE AND FUNCTIONING

The tissucs of plants are in general not pliable when
compared to animal tissues because

the cells are larger.

the cells generally have larger vacuoles.
. the cells have cytoplasmic membranes.
. the cell walls contain cellnlose.

. the protoplasm of the cells is stiffer.

EDOW

The root cap seems to fnnclion in

A. regulation of water uptake.
B. production of the epidermis.
C. production of root hairs.

D. dissolution of soil particles.
E. protection of growing point.

Tissue in which the cells retain their ability to divide is
called

A. meristem.
D. collenchyma.

B. sclerenchyma.
E. pith,

C. phloem.

The membrane on the surface ot the cytoplasin is called

A. plasmodesma.
C. middle lamella.
E. cytosomc.

B. vascule membrane.
D. plasma membrane.

Botany had its origin in

A. describing plants so that early medicine men could
identify the ones with the most famous healing
powers.

B. continuing the arguments first proposed by Aristotle.

C. the careful descriptions of planis composed by early
herbalists following careful examination resnltant
from pure curiosity.

D. the dissertations composed by monks concerning the
menticning of specific plants in the Bible.

E. cataloging the plants that were useful to man as a
source of food. '

An individual who is an accepted authority in the field
of functions of living things and their interactions may
be most appropriately classified as

A. anatomist.
D. physicist.

B. taxonomist.
E. geologist.

That aspect of biology primarily concerned with struc-
ture and form of living things is

C. physiologist

A. taxonomy.
D. ecology.

B. morphology.
E. limnology.

C. pbysiology.

The cambium of a plant functions in

A. protection. B. support.

C. food storage.
D. producing new cells.

E. photosynthesis,
The stomates of the leaf

control the entry of gases into the air spaces of the
leaf.

allow gases to enter or leave the air spaces of the
leaf.

possess chloroplasts.

. prevent excess water loss from the leaf.

. prevent carbon dioxide from entering the leaf.

ol =No TN

67

10.
(1.10)

11.
(1.10)

12.
{1.10}

13.
(1.10}

14,
{1.10)

15.
{1.10}

18.
(1.10)

17.
(1.10}

Trees attain their height by

>

uniform elongation of their trunk; between the
gronnd and their branches.

greater clongation at the base of the trunk.

. growth added between the reots and the trunk.

. both the elongation of the trunk and the branches.
. terminal growth only.

moOW™

Higher plants generally absorb nitrogen from the soil
in the form of

A. nitrogen moleccules.
D. protcins.

B. urea. C. nitrates.

E. amino acids.

Tissue of a plant which actively divides to produce
enlargement of the plant is cailed

A. parencbyma.
D. schlerenchyma,

B. epidermis. C. meristem.

E. epithelium.

The movement of raw materials and carbobydrates from
one region to another within a plant is known as

A. transmutation.
D. transplantion.

B. translocation.
E. transfusion.

C. transpiration.

A seed might be described as a transformed

A. egg.
D. ovary.

Cellulose is a

B. female gametophyte.
. male gametophyte.

C. ovule.

A. component of chlorophyll.

B. material found in cell walls of plants.
C. substance found only in trees.

D. type of enzyme. E. plant bormone.

Of the following minerals, those which are nof essential
to normal plant growth are (2 answers)

A. calcinm.
D. aragonite.

B. bismuth.
E. potassium.

C. magnesium.
Which one of the following is not a part of the leaf
blade?

A. Petiole.
D. Stomates.

B. Cuticle. C. Vein.
E. Palisade layer.

For each of the plants listed in items 18 - 25, indicate by use
of the key helow the most useful portion of the plant.

18.
(1.10)

19.
{1.10)
(1.10.)

21.
{1.10)

KEY

A. Root. B. Stem. C. Leaf. D. Fruit.

E. Cell sap.

Potato. 22, Tobacco.
{1.10)

Horseradish. 23. Hemp.
{1.10}

Watermelon. 24, Cbard.
{1.10)

Sngar cane. 23. Sweet potato.
{1.10)

N



96.  The root hairs are
(1.1

A, thick-walled hottow spindles which have no enclosed
protoplasn.

B. small organs each contuining one vascular hondle.

C. latera] projections ol the xvlem tuhes from the cen-
tral core ol the root. which proirude fram the surface
of the root.

D. chains of cells whose adjoining cell walls are per-
forated.

E. thin-walled extensions of siugle cells, in which the
nucleus can often he found near the tip of the
extension.

True-False (Item 27)

27. Undifferentiated growing tissue in plants is termed
{1.10} meristem.

28. The strnctures used for transport of solutions in plant
{1.10} stems are called

C. stomates.
vascular bhundles.

A. lenticels. B. veins.
D. eambimmn cells, E.

29. The passage of air into and out of a leaf is
{1.10)

A. accomplished by free diffusion through the epidennal
cells.

B. effected in a manner similar to that by which in-
organic ions enter the roots.

C. regulated by guard cells at the openings to the air
spates in the leaf.

. greatest when the amnoimt of water transpired is least.

E. facilitated chicfly by the expansion and contraction
of the jeaf due to temperature changes.

30, The direction of motion of dissolved substances in the
(1.10}) xylem tubes in the stem is
A. chiefly upward. B. chiefly downward.
C. dependent upon the amount of light reaching the
leaves.
D. chiefly outward {radial).

31. Turgor movements are accomplished by
{1.10)
A. increased oxidation stimulated by auxins.
B. increased secretion of extracellular digestive enzywmes.
C. change in the quantitv of water contained in certain
cells.
D. change in the length of contractlle protein mole-
cules in certain cells.
increase in the volume of water between certain cells.

&

E

32. Most plant cells lack
(1,10
B. centrosomes. C. plastids.

E. cellulose.

A. cell membranes.
D. nuclei.

33. The embryonic root of the plant is known as the
{1.10}
B. cotyledon. C. hypocotyl.

E. plumule.

A. meristem.
D. radicle.

34, A tree may be said to be composed of organs because
{1.10) it is made up of

A. cortex, stele, and cambium.

B. roots, stemn, and leaves.

C. photosynthetic, conductive, and sustentative tissues.

D. none of the structures mentioned above—i.e. ’ for
none of these reasons,
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35!
(.10

36.
(1.100

37.
{£.10)

38.
{1.10)

39.
(1.10)

40,
(1.10)

41.
{1.20)

42,
{1.20}

Common white flonr is obtained [rom that part of the
wheat sced called

B. epithelivim. C. cmbryo.

E. endosperm.

A. coleaptile,
D. germ.

Moeristemabic lissnes are

A. absent in wost divolyledons. B. embryonic.
C. scnile. D. vomposed of highly modificd cells.
E. used by the plant {or proleclion.

Tiswe cpidenmis of a leaf is

A. on the upper side of the leaf only.

B. on the lower side of the leaf only.

C. on both sides of the leaf.

D. the entire leaf cxcept for the veins.

E. rcplaced on leaves hy a waxy surface coaling.

Root hairs occur on the following part of the root:

A. the root cap. B. the growing point.

C. the cntirc root tip beyond the first lateral roots.
D. in the region of elongation.

E. in the region of maturation.

Tissue in which the cells retain their ability to divide is
called

B. sclerenchyma. C. phloem.

E. pith.

A. meristem.
D. collenchyma.

The ascent of sap in a tall tree may hest be explained
by what theory?

A. Atmospheric pressure. B. Capillarity.
C. Pumping. D. Cohesion of water.
E. Root pressure,

The chief biological function served by the endosperm
stared in corn kernels is that it

A. provides food for the corn embryos when the seeds
germinate.

B. facilitates species Survival by widespread seed dis-
persal.

C. provides food for Hvestock.

D. furnishes a source of food for the respiring dormant
seeds.

The gills of mushrooms are

A. specialized layers bearing basidia.

~ B. organs of respiration.

43.
(1.20}

{1.20)

.-

C. specialized layets producing poisons.
D. photosynthetic tissues. E. sex organs.

Autumnal abscission of leaves -henefits deciduous trees
primarily in

A. slowing respiration.

B. climinating waste products.

C. conserving walker. D. allowing the trec to rest.
E. furnishing humus.

Evidence for the translocation of foods in the phloem
has been obtained by measurements of

A. diurnal fluctuation in stem diameter.
B. lcaf size. C. the effect of girdling.
D. annual rings. E. root pressure.




43. Plants are relatively lacking in frecdom of movement
(1.20) and ficxibility becanse

-n A. they coutain ¢hilorophyll.
; B. they contain cellnlosc.
- C. they can respond to stimuli.

D. they manufacture their own food.
E. they probably preceded animals on the eurth.

Ttems 46 - 33 rofer to the gieen plant, After eneh item noug.
her on the answer sheet, hlacken space

- e
i A. il the iten i assoctated primarily with the root.
1
EA B. if the item is associated primarily with the stem,
C. if the item is associated prinmurily will the leal.
D. if the item is associnted with more than one of the
abave.
L. 46. Amino acids are synthiesized here.
" {1.20)
~ 47. Pholosyuthesis oceurs chielly here.
{1.20}
48. The water used in photosynthesis enters the plant here.
{1.20)
49, Contains a laver of embryonic cells known ns cahiwm.
{1.20)
50. The cpidenmis is specialized for the absarption of
(1.20) rwiatcrials.
51, Gluease is converted to starcle here,
(1.20)
. 52, Veins form o firnn framework wround which are sofler
q‘ (1.20} tissues.
~ 53. Reserve food is stored here
{1.20)
54. Most carbon dioxide used in food manafucture enlers
(1.20) the plant here,
55. Supporting tissue is associated with conducting tissue
{1.20) to form vascular bundics.
(Items 56 - 64 have been deleted.)
65. Indicate which one of the following is necer a function
{1.20) of the stew of plants.
A. Conduction. B. Food storage.
e C. Photosynthesis. D. Support.
-‘i E. None of the above.
S 66. One of the principal results of unnual leaf-fall in decidu-
(1.20) ous trees is that
A. respiration ceases entirely untii spring.
B. winter food-making activities are taken over by the
- TOOLS.
{ C. the trees obtain their enlire food supply from the soil
e during the winter months.
D. water is conserved in the winter.
E. the trees survive without food during the dormant
winter stage.
67. Which one of the following is common to roots, stems,
{:“ (1.20) and leaves?
f A. Cambium. B. Absorptive hairs.
C. Epidermal cells. D. Terminal cap.
E. Stomates.
) :
ERIC :
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68. Which of the following tissucs provides a continuous

(1.20) conducting pathway from the root of a plant to lhe
leaves?

A. Xylem. B. Parenchyma, C. Cambium.
D. Epidennis. E. Endodermis.

69. Phlocin differs from xyle in that the xylem
(1.20)

A. has thinner-walled cells.
carries sugars downward from the leaves.
is primarily 4 reprodnctive tissue.
. carries water from the roots to the leaves.
. is tissue which stores food.

voE

o

Ttem 7O deleted.

7L, Vlants in genera) ure able to use
{1.20)
A. nitrates from the seil. B. mmmwenia from the air.
C. nitrites from the soil.
D. nitrogenous componnds in the protoplasm of intact
dead organisims.
E. free nitrogen gas of the air.

For items 72 through 74 select the best response from the
following koy:

KEY

A. Meristem. B. Epidennal. C. Parenchya.
D. Supporting. E. Vascular.

72, Somc cells of this lissue have slender projections that
(1.20)  extend between the soil particles.

73. This tissue has the ability to divide repeatedly.
{1.20)

74, This tissue is used as one basis for the classification of
{L.20) plants.

75. The foliage of deciduous troes develops from
{1.20)
A. branches of all types.
B. branches under % in. thick.
C. twigs two years of age and over.
D. twigs formed the previous year.

76. The stomatal cpenings in leaves
{(L20) o
A. allow coarbon dioxide to diffuse into the interior of
the leaf.
B. are found in both the upper and lower epidermis of
corn, bean, and geranium.
. constitute a part of the palisade parenchyma.
. permit plants to absorb water from the air when the
soil is unusvally dry.
E. allow water loss in the form of drops by a process
known as guttation.

iy

77. Which of the following is not an underground stem?
(1.20)
A. Carrot. B. Onion. C. Potato.
D. Gladiolus. D. his.

78. The term most closely related to bulb, rhizome, tuber,
{1.20) stolon is

A. leaf. B. stewn. C, trunk.
D. adveutitiows root. E. tap root.
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In itein 79, a structural or funclional condition is to be com-
pared with olher condillons below it. Blacken the answer space
convesponding to the nunber of the one condition which most
closely resembles the first staled condition.

79. The most conspicuous biological value of a seed:
(1.20)
A. The most conspicuous biological value of a spore.
B. The most conspicucus biological value of differen-
tiation or gametes.
C. The most conspicuous biological value of sexual
differentiation of individuals.

Items 80 and 81 refer to the following experiment:

Experiment: A number of com grains were carefully planted
“upside down” {i.e., with the end from which the root normally

grows pointing up).

80. Several weeks after sprouting or germmating
(1.20)
A. both roots and stems grew downward.
B. roots and stems ceased growing.
C. roots grew downward and stems upward.
D. roots grew upward and stems downward.
E. both roots and stems grew upward.

81, Because (referring to item 50)
(1.20)
roots grow down ward and stems upward.
stems could not reach sunlight which s necessary
for photosynthesis.
gravity influences the growth of hoth stems and root.
. differential growth rates of root and stem are re-
sponsible,
the plart could not otherwise survive.

M oo W

82. Under which of the following conditions do the Stomata
{1.20) wusually open?

A, When the air temperature decreases.

B. When darkness sets in.

C. When the osmotic pressure in the guard cells de-
creases. .

D, When turgor in the guard cells increases.

E. When the sugar content of the guard cells decreases.

83. Which of the following is not composed of cells?
(1.20)
A. Epidermis. B. Spongy parenchyma.
C. Palisade parenchyma. D. Stomata,

E. Border parenchyma.

84. One of the two sperm nuclei dzscending the pollen tube
(1.20) initiates development of ths embyro, while the second
sperm nucleus Initiates development of

A. the petals of the flower.

B. the leaves of the plant

C. food used later by the embryo,

D. a rudimentary embyro which later disintegrates if
the first one is successful.

E. the stem of the plant.

In the following pair, blacken space A if the first ele~
ment of the pair is definitely greater than the second;
space B if the second is definitely greater than the first;
and space C if the two are approximately eqnal.

85.
(1.20)

A. Number of chloroplasts in a mushroom.
B. Number of chloroplasts in a bread mold.

48

86. 1n the listed pair of conditions, processes, ete., mark for
{1.20) cach ilem:

Space A if the lwo incrense or deerease together.
Spacc B if onc increases as the other decreases.
Spitce C if there is no relutionship belween the two
conditions.

A. Number of wood vessels formed in one year by a
perennial plant.
B. Age of the plant.

For item 87, blacken the answer space which corresponds to
the letter of every passage which correctly completes the
statement.

87. During its entire life the normal green plant
{1.20)

A. takes in more oxygen molecules than it gives off.

B. takes in more water molecules than it gives off.

C, takes in more oxygen atoms (ie., oxygen in any
form) than it glves off.

D. ‘t;;ll:ces in more carbon digxide molecules than it gives

88. In the following pair, blacken space A if the first ele-
{1.20) ment of the pair is definitely greater than the second;
space B if the second is definitely greater than the first;

and space C if the two are approximately equal.

A. Extent to which green plants depend upon the soil
for carbohydrates.

B. Extent to which green plants depend upon the soil
for minerals.

89. One of the chief functions of stomates is to
(1.20)
A. store starch which accumulates as a result of photo-
synthetic activity.
reinforce and give rigidity to the leaves.
allow gases to diffuse into and out of the internal
regions of the leaves.
. serve as temporary storage compartmentis for chloro-
plasts.
E. convert glucose into starch.

v ow

90. Higher plants have fewer organs than higher animals.
(1.20) Which of the following might be a possible reason?

A, Animals need more organs than plants to carry out
their more diversified functions.

B, Animals are more active than plants.

C. Higher animals have achieved a greater degree of
specialization than higher plants.

D. Higher plants possess embryonic tissue (meristem
and cambium )} which remains functional throughout
the life span.

E. Animals are exposed to more serious hazards than
plants.

91, Which of the following is capable of being transformed

(120} into all of the others?
A. Sieve tubes. B. Parenchyma. C. Cambium.
D. Fibers, E. Xylem.
92. Which one of the following can give rise to all of the
(1.20) other fowr?
A. Growth-promoting hormone. B. Meristem.
C. Xylem. D. Phloem. E, Parenchyma.
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93.
(1.20)

94,
(1.20}

95.
(1.20}

{1.20)

97‘
{1.20)

Which one of the following can give rise to all the

other fous?

A. Xylem. B. Phloemn. C. Cambium.

D. Parenchyma. E. Chloroplast.

A tree that is “hollow”

A. is always dead because the roots are no longer able
to receive food through the medullary rays.

B. may continue to live if enough xylem is left to
transport food to the roots.

C. is always dead becausc the phloem in the center of
the trunk is destroyed thus cutting off transportation
of food, manufactured in the roots, up to the leaves.

D. miuy continue to live if cnough xylem is left to trans-
port water and minerals from the roots to the leaves.

E. is always dead because the heartwood has heen
destroyed.

Which of the following best accounts for the fact that

monecols do not have annual rings?

A. They have no xylem tissuve.

B. They are not responsive to changes in temperature.

C. They grow at a fairly uniform rate throughout the
year,

D. They are annuals, hence don't live long enough to
show evidence of rings.

E. Cambium is lacking in the stem.

In a mature seed plant in early surmer, large numbers

of mitotic divisions occur

A. wherever & tissue is increasing in volume.

B. in limited regions in the root and stem, Including
some near the tips.

C. only in the cambium.

D. only in the phloem and xylem tissue.

E. in all tissues of the plant.

One significant difference between roots and stems is

that

A. branch roots originate in the pericycle while branch
stems do not.

B. stems are always above the ground while roots are
always below the ground.

stems are positively geotropic while rools are nega-

C.
tively geotyopic,

D. stems are sometimes used for storage while roots are
never 50 used.

E. stems grow in both length and circumference while
roots grow only in length.

For items 98 - 102 use the key list below to answer the follow-

ing guestions. .
KEY
A. Respiration, B. Transpiration.
C., Photosynthesis. D. Transportation of food.

98.
{1.20)

{1.20)

100‘
{1.20)

101.
{1.20)

E. Transportation of water.

If. oxygen is being given off by the plant, which of the
above processes is most probably responsible?

If carbon dioxide is being given off, which is most
probably responsible?

Which of the above ceases in total darkness?

Which one of the above is most direcily affected by
the opening and closing of the stomata?

102,
(2.0

Which of these never oceurs in a fungus?

Items 103 - 108 are based on the Ley list below:

103.
(1.20}

104.
(1.20)

105.
(1.20)

106.
{1.20)

107.
(1.20)

108.
{1.20)

KEY
B. Respiration.
D. Protein synthesis.

A, Photosynthesis.
C. Starch synthesis.
E. Fat synthesis.

In which of the above processes is the energy source
cutside of the plant?

Which process occurs in every living ccli in the plant?
Which process results in release of energy?

If the sun were blotted out, which process would cease
immediately?

In which process are the nitrates of fertilizers utllized?

In which process is chlorophyll necessary?

For items 109 - 124 refer to the key list below in answering the
following questions.

109.
(1.20)

110.
{1.10)

11l
(1.10}

112.
{1.10)

113.
{1.20)

114.
{1.20)

115.
(1.20)

1186.
{1.10)

117.
{1.20)

118.
(1.10)

119.
{1.20)

120.
{1.10}

121.
{1.10)

122,
(1.10}

123.
(1.10)

71

KEY
A. Cambium. B. Xylem. C. Phloem.
D, Pericycle.  E. Epidermis.

Which of the above is responsible for the formation of
cork?

Which of the above is lacking in a mature root?
Which of the above is largely composed of lignified
cells?

Which of the above is largely composed of dead cells?
Which of the above is responsible for the formation of

secondary tissues?
Which of the above is responsible for the formation of

branch roots?

Which of the above iransports water in the stem?
Which of the above first receives water from the soil?
Which of the above gives rise to root hairs?

Which of the above occurs just external to the wood?
Which of the above transports sugar?

Which of the above is present in vascular bundles of
dicots but not in the bundles of monocots?

Which of the above contpins sieve tubes?

Which of the above contains companion celis?

Which of the above contains tracheids?
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124, Which of the above contains vesscls?
{) 10)

125, Stomatu are open in ihe moming because the
(1.20}

A, plant wants to get rid of water.

B. plant needs carbon dioxide.

C. guard cells are turgid.

D. guard cells are not turgid.

E. plant only “breathes” at night,

126. Mineruls diffuse into the eclls of the plant root as they
{1.20) are needed. This statemment is

A. true, beeanse the minerals are carried in by the
water,

B. false, becunse such mineruls as nitrates enter through
the stomata.

C. tme, because a plant will not be able to live without
all of the minerals in the soil.

D. false, beeause the diffusion of & mineral inte a plant
root cell depends apon a greater concentration of
the substance in the soil solution than in the plant.

E. true, because the function of all clements in the
plant is known aned their deficiency ean be described.

127. Evidence for the translocation of foods in the phloem
(1.20) has been obtained by 1acasurements of

A. divrnal fluctuation in stem dinmeter,
B. leaf size. C. the effect of girdling.
D. annual rings. E. root pressure.

128,  Autumnal abscission of leaves benefits deciduous trees
(1.20) primarily in

A. slowing respiration.
B. climinating waste products.

C. conserving water. D. allowing the tree to rest.
E. furnishing humus,

129. The root cap seems to function in
{1.20)
A. regulation of water uptake.
B. production of the epidermis.
C. production of root lairs.
D. dissolution of soil particles.
E. protection of growing point,

180. Rigidity of young herbaceous plants, such as lettuce, is
(L.20) due to the

A. woody tissue in the plant.

B. necessity for the stem to be erect.
C. presence of a xylem.

D. turgor pressure in the cells,

Items 131 - 135 refer to -the diagram below.

Questions 131 through 135 are based on the diageam of the
cross section of a leaf, on which certuin structures are nuni-
bered, Tdentify the structures listed in the uestions with those
munhered on the dingram.

131. Cuticle. 132.
{1.20} (L.20)

Stotm 133.
{L20}

Xvlen,

134.  Structure througl which available nitrogen enters the
(.20} leaf.

135,  Structure which may earry vn photosyothesis,
(2.20)

136. The asceut of sap in a tall tree wiay best he explained
(1.30) by what theory?

A. Atwospheric pressure. B. Capillurity.
C. Punping. D. Cohesion of water.
E. Root pressure.

137. A wire clothesline tied six feet from the ground aronnd
(2.20) an 18 foot elm tree would be how high from the ground
when the tree reached 36 feet?

A. Six feet. B. Nine feet, C. Twelve fect.
D. Eighteen fect. E. Twentv-four feet.

138. If a carrot remains ulive in the soil over winter it will
(2.20) resume growth the following spring. Its immediate
sonree of food is obtained by

the process of photosynthesis,

absorption of nutrients from the soil.

absorbing materinls accumulated by the decomyposi-
tion of the previous scason’s leafy growth.

. enzyme acticn on food stored in the carrot.

. osmotic action produced by the higher coneentra-
tiva of water in the soil during the spring season.

T 0w

139. An instructor curefully peeled the outermost layer of

(2.20) tissue from the under swrface of a green leaf, He placed

a section of thiz tissue in a drop of water on a glass

slide, covered it with a cover glass and placed it under

the bhigh-power objective of the microscope. He focused

the microscope carcfully and then announced that the

students could obscrve the mounted tissue but cane

tioned them to avoid changing the adjustment. Aeting

according to directions, one of the students apparently

abserved the tissue and recorded deseriptive statements

in his notehook, Which of the following statements
could not have been observed?

Sections of small hair-like projections appear on the
upper surface of the tissue.

. The upper cells in the epidermal tissue are thicker
walled than the lower.

. Some of the cells contain nuelei.

. There are. at least two guard cells at each stoma.
The cells in epidermal tigsue are transparent.

Eon B o

140. In vascular plants, materials are transported from omec
(2.20) part of the plant to another through sylem and phloem
elements, Whieh of the following statcments is true of

this?

A. Organic foods through xylem and water and mineral
salts through phloem.

B. Water and salts through xylem; organic foods
through phloem.

C. Organic foeds through both xylens and phlocm con-

" tinuously.




D. Organic fouds and water through hath xylem and 145. A tissue which is called the xylem.
phloem continuonsiy. (2.20)
E. Water throwgh xy]ufn in the daytime; organic [oods 146. A transparent, pratective Lissue,
% through xylem at night. (2.20}
vy Hems 141 - 143, 147.  The tissue which cartics away glueose mannlactured in
Diagram of bread mold (Rhizopus) {2.20) the green cells of the leaf.

-~ A

¥

s i

%

a Questions 141 through 143 are bhesed on the diagram of bread 148.
mold, on which certain structures are lettered. Identify the {(2.20)
structures listed in the questions with thosc lettered on the
diagram. 149.

14}. Zygospore. (2:20)
0
(2.20) 150.
142. Structure which is directly involved in fertilization. (2.20)
{2.20)

143,  Structure which is directly involved in producing ascx- lgé
{2.20) wal spores. (2.20)
Items 144 - 158. 152.

.- The diagram below represents the cross section of a leaf. After (2.20)

: the number on the answer sheet which corresponds to cach of
the items following the diagram (144 - 158}, blacken the one 153.
lettered space which designates the cells or tissue to which the (2.20)
item correctly refers.

154.
{2.20}

. A
{ 155
R (2.20)

- Q& Uk 0 B
G Sy ) 156.
D— '-—gg 2.20)

Ty

_ B : G 157.
g“ 3 D (2.20)
144. Mesophyll or food-manufacturing cells. 158.
(2.20) {2.20)

‘ & 73

E

The meehanism which regulates entrance of carhon
dioxide into the leaf.

The tissne which brings water and dissolved mineral
salts into the leaf.

Cells coated with a layer of waxy, waterproof material.
The tissue to which green color of the leaf is due.
The tissue which prevents too great evaporation and

lessens the dangers of death from drying.

The tissue which is called the phloem.
The tissue of vein nearest the palisade layer.
A conductive tissue whose function is to transport manu-

factured food through the plant. .

Cells usually more abundant on the lower surface of
the leaf than on the upper surface.

A tissue on many leaves which is covered with hairs.

The mechanism which regulates the exit of water fromn
the leaf.

sl




Items 159 - 168.

159.
(1.20}

160.
(1.20)

161.
(2.20)

162.
(2.20}

163.
{2.20)

164,
(2.20)

165.
(2.20)

166.
(2.20)

167.
(1.20)
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6

Number 5 refers to

A. the nucleus. B. chromatin.
D. cytoplasm. E. plastids.

Number G refers to

C. the cell wall.

A. achloroplast.
D. a vacuole.

B. a centrosome. C. anucleus.

E. a chromosome.

Entrance and exit of materials in and out of the cell
is controlled by

A. 3. B. 4. C. 5 D, 6. E. 1.

In plant cells, cellulose is the chief constituent of

A. L B. 2, C. 3. D. 4. E. &

Most of the energy-releasing and protoplasm-building
chemical reactions take place in

A. 5. B. 6. C. 2. D. 1. E. 4.
Transmission of hereditary traits is made possible by

A 2. B. 6. C. 3. D. 4. E. 5.

The characteristic most often found in plant rather than
animal cells is

A. 1. B. 2. C. 8. D. 4. E. 5.
‘Water is most abundant in

A 1. B. 2. C. 8. D. 5. E. 4
Number 3 refers to

A. the cell membrane. B. the cell wall.
C. cellulose, D. the cell itself.
E. nope of the above.

163.
{1.20)

169.
(2.20)

170.
(2.20)

Cells can be seen

only in plants.  B. only in animals.

by electron microscope only.

. in all living things except human beings.

. in all living things including human beings.

moop

1f growing com seedlings are Fastened securely on the
rim of a wheel that is rotated rapidly and constantly
for a month,

A. the roots will grow inward toward the center of the

wheel while the stems grow away from the center.

the roots will grow downward and the stems upward,

. the roots will grow upward and the stems downward.

. the roots will grow outward from the center of the
wheel while the stems grow toward the center.

. both roots and stems will grow outward away from
the center of the wheel.

m oop

1t is a common observation that the autumnal colora-
tion of leaves occurs at the time of the first frosts. 1t is
the general belief that the frosts cause the coloration.
Concerning this observation which of the following
statements is most closely applicable?

A. The belief should be doubted because it is insuffi-
ciently controlled.

. The observation is proof that frosts cause autumnal

coloration of leaves,

This is not proof that autumnal coloration is caused

by frost but that cool weather is the cause.

All common observations by non-scientists should

be disregarded in scientific work.

. The observation is not sufficiently valid because it
has not been observed over a sufficiently long period
of years.

I - T -




Iterns 171-~172. A vegetable garden wos almost ruined by
weeds, 50 the owner Spread a layer of salt crystols over the
entire garden. During the night there was a light rain.

171, The awner found that

(2.20)
A. the weeds were all dead, but the vegetables were

all alive.
nothing happened to cither weeds or vegetables.
both wecds and vegetables were dead or wilted.
. the vegetables wore alt dead, but the weeds were

all alive.

var

172. This result is explained by the fact that
(2.20
salt solution has no effect oun plants.
plasmolysis of the root cells was involved.
. osmosis does not take place in weeds.
. salt causcs hemolysis in weeds, but not in vegetables.
sult solution stimulates peristalsis.

MOOREP

172. In 1944 o Jumberman cut across three living pine trees

(2.20) from different parts of a forest. All cuts were at waist
height. The following lists give the arrangement of
tree ring sequences for each tree, reading from the
center of the tree outwards:

Tree 1 Tree 2 Tree 3
4 widely separated 31 normally spaced 17 normally
8 closely spacedt 7 widely separated  spaced
42 normally spaced 8 closely spaced
42 normally spaced

Blacken space A if the following stotements relate to tree 1.
Blacken space B if the following statements relate to tree 2.
Blacken space C if the following statements relate to tree 3.
Blacken space D if the following statements relate to none of
the trees.

. The oldest tree.

The tree which lived through at least three climati-
cally good and 8 poor years.

. The tree with the least zylem.

. The climate did not vary much since this tree was
planted.

A tree which was planted during very good grow-
ing conditions.

A tree which was planted during average gtowing
conditions.

. The tree which was growing in 1900,

. The tree which was growing in 1859.,

The first two years of the twentieth century were
not well suited for tree growth in this area.

=z0 ® om PN B>

Items 174 - 188. Refer to the diagrams in next columm.
174. The most-unspecialized {or emnbryonic) tissue is indi-

(2.20) cated Ly number
A. 11, B. 2. C. 14 D, 4. E. 15.

175. The region of most-specialized tissues is indicated by

{2.20) pumber
A. 1. B. 2. C. 3. D. 11. E. 12,

176. Dead cells are located at number

(.20

A. 14, B. 2. C. 26. D. 4. E. 12.

177. Modified epidermal cells are Iabelled number
(2.20)
A, 14,

B. 6. C. 16.

D, 10.

E. 5.

178.
(2.20)

179.
(2.20)

180.
(2.20)

181,
(2.20}

182,
(2.20

183.
(2.20)

Growth of the root tip in length is provided for by
tissue located at mumber

Al B. 14. C. 15. D. 10, E. 9.

The primary tssues are those which develop from
number

A. 15, B. 14. C. 18. D. 4. E. 5.
X¥lem is labelied number
A. 23, B. 28. C. 25. D. 27. E. 20.

The cortex 15 labelled number

AL B. 2. C. 6. D. 18. E. 20.

The region of elongation is labelled number

Al. B2 C3 D4 ES

When bark forms, the following tissues are Iost: number

A, 24, B. 13. C. 22. D. 186 E. 5




184,
(2.20)

185.
(2.20)

186.
{2.20)

187.
{2.20)

188,
{2.20}

The corky bark on older roots results from the actisity

of the layer of cells labelled number
A. 18. B. 19. C. 20. D. 4. L. 2].

Brancly roots develop from the layer of cells labeled

number

A. 18, B. 19, C. 20, D. 21. E. 22,
The nuwber 17 in Ggare B indicates

A. parencliyma. B. cottex. C. stele.

D. cambium. E. pith.

The number 26 in figure C indicates

A. & phloem cell. B. a parenchyma cell.
C. a xylem cell. D. an endodermal cell.
E. an epidermal cell.

The principal function of eclls labelled 9 and 10 in
figure A is

A, growth of the root in circumference.
B. growth of the root in length.

C. absorption of water and mincral materials fromy the
soil.

D. production of branch roots.

E. storage of starches and sugars.

For items 189 - 193 blacken the answer space corresponding to
the single best answer (sce figure below).

189,
(2.20)

190.
(2.20)

191,
{2.20)

Structure A functions to reduce

B. guttation.
E. {crmentation.

A. transpiration. C. respiration.

D. oxidation.
Structure B is

B. vascular tissue.
D. air space.

A. spongy tissue,
C. palisade tissue. E. chloroplast.
Structure C is

B. intercellular space.
D. xylem.

A. spongy tissue.
C. sub-stomatal cavity.
E. none of the preceding.

S
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192. Structure D is
(2.20}

A. palisade parenchyma.
C. sab-stomatal cavity.
E. vein.

B. intereellular air space.
D. spongy 1esophyll,

193. Structwre E is
{2.20)
A, guard ccll
D. caticle.

B. stoma. C. nematophore.
E. none of the precediag.

Items 194 - 202 refor to the following cxperiment.

A gardener had heard that beans sprout better when planted
in the “dark of the moon.” He planned to test the truth of the
ramor by experimentation. He prepared two rows in his garden
and planted one row when the moon was full and the second
row two weeks later when Hwe new moon had not yet made
its appearnnce. He returmned to his garden in two weeks and
counted the number of bean plants in the “light of the moon”
row. This number was 37. Two wecks later he counted 37 plants
in the “dark of the moon” Tow.

194. This gardener kept very complete records of conditions
(3.00) during the experiment. OF the following data that which
lias least value to the experiment would be

A. average lemperature— .
“Light” row—68°F.; “Dark” row—67°F.
. soil moisture—
“Light” row—22%; “Dark” row—21%.
average sunlight per day—
"Light” row—~8.4 hr; “Dark” row—8.3 hr.
. namber of seeds planted—
“Light” row—46; “Dark” row—46.
. yield at harvest—
“Light” row—18 Ibs.; “Dark” row-15 lbs.

m g 0w

195. If we gssume that the gardener began his experiment on
(1.20} the inference that there was some connection between
moonlight and seed germination, the results obtained

can best be stated as

A. an hypothesis.
C. a principle.

B. a theory.
D. a law. E. faots.

Alfter the gardener had harvested his crop of beans he studied
his observations and recorded certain possible tentative concha-
sions in his notebook. Evaluate these possible tentative con-
clusions {items 196 - 202) according to the following key.

KEY

A. The data obtained from this experiment is alone
sufficient to justify a conclusion pertinent to the
experiment.

B. The data indicates results that are contrary to ac-
cepted knowledge regarding seed germination.

C. Of significance to the gardener but bears no rela-
tionship to seed germination.

D. Coes beyond the data of this experiment and con-
flicts with accepted knowledge.

E. Goes beyond the data of this experiment bnt is in
general accord with accepted knowledge.

196. Seeds will germinate satisfactorily at an average tewn-
(2.20) perature of 67.5°F. if other conditions are satisfactory.

197. The beans planted in the “light of the moon” owe their
(2.20) decreased yield to presence of moonlight.

198. The phase of the moon is o more important factor than
(2.20) soil moisture in determining seed germination.

199, If all other factors affecting seed germiustion are to

(2.20) renmain constant, the amount of seed needed for plant-

ing in the “dark of the moon™ is equal to the amount
needed for planting when the woon i3 full.

200. Beans planted in the “dark of the woon” will genminate.
{2.20}

20L. Beans planted in the “dark of the moon™ will never
(2.20) germinate regardless of soil conditions.

202. In this experiment the “dark of the moon™ row yielded
{2.20) better than the "light of the moon” row.,

Items 203 and 204 refer to the following experiment:

Experiment: A youmg lree, 6 feet high, with its lowest branch
just 4 feet above the ground, was allowed to grow until the
tree had doubled in total height,

203. The gawe branch is

{3.00)

A. still 4 feet above the ground,

B. uow sbowt § feet above the grovud,

C. now 8 feet above the ground,

D. now 19 feet above the ground,

E. now more than 10 feot ahove the ground,
204, because
{2.20)

A. vertical growth of a stem is restricted to a zone
ncar its tip.

B. most growth ocours at the top, but considerable
growth occurs at all points.

C. each portion of the tree grows at the same rate.

D. most of the growth takes place at the ground level.

E. the cambium extends the entire length of the tree.

205. The relationship between carbon dioxide and stowates
(3.00) is comparable to the relationship between water and
which one of the following?

A, Clucose. B. Osmosis.
D. Cellular respiration.

C. oot hairs.
E. Xylem.

206. A beaver gnawed completely around a birch tree, but
(3.00) did not proceed further to fell the tree. It was noticed
that the leaves retained their normal appearance for
several days, which were hot, after which the leaves
began to wither and tinn brown. The tree died. It can
be concluded that the most peripheral region which it is

certain the beaver had left functional was

B. the cambium.
D. the bark. E. the pith.

A. the phloem.
C. the xylem.

207. In view of the function of a leal, one would expect
(3.00) usually to find a leaf oriented so that’

A. the side on which the midrib is, is toward the sun.
B. its smooth fat side is parallel to the sun’s rays.

C. its smooth flat side is perpendicular to the sun’s rays.
D. the midrib is perpendicular to the ground.

E. the midrib points to tbe su.

208. Cut branches in a vasc of water can remain “fresh” for
{3.00) days due to

A. the maintenance of furgor pressure.

B. the high cvoncentration of inorganic ions in water.
. the higher temperatnre of the room.

D. the free entry of water into the open ends of both
phloein and xylem tubes.

E. their lower rate of respiralion in the room.

C
E
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200,
{3.00)

210.
{3.00)

A sced was placed in a dark moist chamber until it
showed signs of germinating by pushing two white tips
through the seed coat. Of these, the stem could be dis-
tinguished from the root soonest by noticing which tip

A. became green first. B. hod leaves.

C. became covered with fine hairs.

D. bent upward; which, downward.

E. contalned specific stem auxing and which contained
root auxins.

Flax roots, from which the stems have been severed,
are wnable to grow in nutrient solutions in which com-
plete flax plants can grow, unless the solutons contain
vitamin B:. This means that

A. the flax plant is incapable of synthesizing vitamin B
B. vitamin B: contains elements other than carbon,
hydrogen, oxygen, and nitrogen.

211,
{3.00)

C. the synthesis of vitamin B, rcquires some class of
substances as substrate other than carbohydrates,
fats, or protcins.

D. the cells of the flax root do not undergo oxidative
metabolism.

E. the Jeaves and/or stem of the flax soon synthesize
vitamin Ba.

The function to which its shape adapts the root hair is
most similar to the function to which its similar shape
adapts a{n)

A. villus in o mammalian intestine.

B. toe of a quadruped. C. spine of a cactus.

D. alveolus in a vertebrate lung.

E. piling driven into the earth beneath tall buildings.

Items 212 - 219 deleted.
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PHOTOSYNTHESIS

1. The process whereby water, carbon dioxide, and light
.- {1.10) cnergy are combined through the aid of chlorophyll to
' produce carhohydrate food is
" A. photochemistry. B. transpiration.
C. phototropism. D. respiration. E. photosynthesis.
2. Photosynthesis is a chemnical process Ly which plants
(1.10) form
: A. starch. B. sugar. C. sugar from starch.
D. chlorophyll. E. starch and chlorophyll
3. Chloroplasis
{1.10)
A. function in phutosynthesis.
B. function in respiration. C. store food.
D. are located in the nuclens.
: E. are found in al} plant cells,
‘ 4. The energy the green plants use in making food usually
{1.10) comes from
A. the soil. B. sunlight. C. the plant roots.
D. water. E. oxygen in the air.
5. The rate of photosynthesis may depend on the amount
(L.10) of
A. moisture in the air. B. Loron in the air.
C. carhon dioxide in the sair.
D. cathon dioxide in the soil. E. all of these.
True-False
6. Chlorophyll is the oxygeu-carrying pigment of red biood
(1.10) cells.
7. The most useful function of chlorophyll may be that
(1.10) of afan)
A. pigment.
B. catalyst.
C. excretory product.
D. hormone.
E. reducing agent.
8. The bulk of matter in green leaves on a growing plant
(1.10) consists of
A. chlorophyll.
B. starch.
C. water.
D. carbon djoxide.
E. nitrogen.
9. All except which one of the following processes con-
. (i.10) tribute carbon dioxide to the atmosphere?

A. Bur.ng of fuels and refuse.

B. Photosynthesis.

C. Volcanic eruptions.

D. Fermentation and decay of dead organisms.
E. Respiration.

The special function of the green cells of a plant is

A. glucose synthesis,

B. photosynthesis, starch deposition, salt absorption, or
protein synthesis, depending on the tvpe of leaf.

C. respiration and transpiration.

D. cellulose formation. E. the secretion of auxins.

The greatest number of green cells are found in higher
plants chiefly

A. on the upper surface of leaves.
B. in the epidermis exposed to air.

12
{1.10)

13.
(1.10)

14.
(1.10}

15.
(1.20}

C. on the lower surface of leaves.
D. along the ribs on leaves.
E. beneath the upper epidermis of leaves.

As a source of energy in the process of starch synthesis
in green plants, which is the least effective portion of
the solar spectrum?

A. Green and yellow. B. Orange. C. Indigo.

D. Red. E. Bluc and violet.
Chloroplasts are

A. one of the zones of a leaf.

B. a group of the green algac.

D. members of the Protista.

E. formed hodies in plant cytoplasin containing chloro-
phyll.

The green pigment, chlorophyll, is found in

C. crythroeytes.

the vacuole of a leaf cell.
the nucleus of a leaf cell.
the plastids of leaf cells.
. the cell sap of leaves.
the stomata of leaves.

HODOF>

An end product of photosynthesis is

A, pglucose. B. glycogen. C. starch.
D. any carhohydrate. E. carbon dioxide.

Items 16 - 21 are concerned with photosynthesis. For each item

mark

space A if the siatement is frue or probably true.
space B if the statcment is false or probably false,
space C if there is insufficient scientific basis for judging

16.
{1.20)

17.
(3.00)

18.
(1.20}

19.
(1.20}

20,
{1.20)

2.
{1.20)

the statement.

Photosynthetic sugar is used in the synthesis of nearly
all other plant products.

Photosynthetic rate could be increased in a greenhouse
experiment by artificially increasing the oxygen supply
to the growing plants.

Both respiration and photosynthesis occur continuously
and simultancously in green plants during the growing
season.

Coal has been derived from transformation of sugar.

The pbotosynthetic rate will be higher in a plant ex-
posed o red light than in a plant exposed to a greem
light during the growth period.

Photosynthesis is a relatively simple chemical process.
undesstood by most plant chemists.

For items 22 - 24 the key presents brief references to experi-
ments and demonstrations of traditional significance in bio-
Jogical science. By recalling the ohservations and conclusions of
the total experiment choose from the key the laboratory activity
that yields the most information ip explaining the situations
described in items 22 - 24,

KEY

A. The leaves of a certain Plant consist of alternate
green and white stripes. Some of these leaves were
dipped in boiling water, boiled in alcohol, and
treated with iodine solution.
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B. A plant was kept in a scaled glass bell-jur alang
with a beaker containing sedinm hvdroxide.

C. A plant wax sealed in a flask with a bell.jar cover.
Alter sceveral hours the walls of the covering jar
were ohserved.

D. The upper surface of onc leaf was covered with
vaseline, the lower surface of another, and both sur-
faces of a third were covered. Al were on a plant
grown in the dark 2 days hefore the experiment.

E. Corn scedlings grown in sand were carcfully re-
moved. Al but 2 inches of the root was removed
from one and then hoth placed in a dye solution.

22. ‘The manufacturing of food in plints is dependent upon
{1.20) proper functioning of the stomates.

23. Farmers notice occasional colorless com seedlings but
(3.00) never see a mature corn plant that has not developed
some color.

24. The cvoncentration of earbon dioxide in the air appears
{1.20} to be onc Factor controlling the rate of plant growth.

25, The chemical reactions that are entercd into by the
{1.20) elements and compounds which make up living proto-
plasm always involve

A. catabolic activity. B. anabolic activity.
C. encrgy trunsformation. D. food manunfaeture.
E. food utilization.

The following key applics to items 26 through 31.
KEY
I. Statement A is greater in guantity or magnitude
than Statement B.
2. Statement B is greater in quanm): or wmagnitnde
than Statement A.
Both statements are gquantitatively equal.

No definite decision can be made frem the infonna-
tion given.

STATEMENT A

Ll

STATEMENT B

26. The number of openings  The number of openings on

{1.20) on the upper side of the the underside of the gera-
geraniuin leaf. nium leaf.
27. The amomt of starch  The amount of starch pres-
(1.20) present in the leaves of ont in the leaves of the
the geranium plant kept  geranimn plant kept in the
in the light for two days, light for two days, in an
in the absence of carhon  cxcess of earbon dioxide.
dioxide.
28. The amount of time spent  The amount of time spent
(1.20) by a plant in photosyn-  hy a plant in the activities
thetic activity per 24-hour  of cellular respiration per
period. 24-hour period.
29. Number of molecules of  Number af molecules of
(1.20) carbon dioxide used in  oxygen produced for every
the production of a mole-  molecule of glucose formed
cule of ghicose by plants.  hy plants.

30. Amount of heat produced  Amount of heat produced
(1.20) by germinating wheat by dead wheai seeds in a
seeds in a day in a closed  day in a closed jar.

jar. .
31. Amount of water vaper Amount of water vapor
{1.20) present in the combustion present in the combustion
chamber after the bum- chamber prior to the burn-
ing of a candle. ing of a candle.
58
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32.
(1.20)

33.
{1.20)

34.
{1.20)

35.
(1.20)

The one single item of the {ollowing list which was not
used in Engelmann’s experiment to demonstrate the site
of oxygen production jn photosynthesis is

A. algae. T

D. bacteria.

B. chloroplasts. C.
E. microscope.

Photosynthesis is a unique process in which of the
following respeets?

A. Carbon dioxide, ordinarily a waste-product, serves a
wseful funetion in this process.

B, Water i5 used as one of the raw materials in the
process.

C. A pigment is involved in the process.

D. It is a way by whieh organic nutrients can he made
from inorganic materialks.

E. Enzynies play an important role in the process.

In the proecess of photosynthesis least light is utilized
from which one of the following bands of the solar
spectrum?

A. Red. B. Green.
D. Medium blue.

C. Indigo blue.
E. Violet.

Photosynthesis can best be described as the process in
which

A. plants breathe oxygen and discharge carbon dioxide
into the atmosphere.

. nitrogen and carbon dioxide combine by means of
light energy to form proteins.

. water and nitvogen are combincd hy ehlomphyll,
using light energy, to form carbohydrates.

. water and carbon dioxide are combined by means of
light energy and chlorophyll to form protein.

. water and carbon dioxide are combined in the pres-
ence of light snd under the catalytic action of
chlarophy1l to form carbohydrates. o

H P2 0O =

Items 36 - 38 consist of entities that arc to be compared on the
basis of a quantitative relationship. For each item-mark space

36.
{1.20)

37.
{1.20)

38.
(1.20)

81

A. if the quantity in the left hand statement is greater

than that in the right.

B. if the quantity in the left hand stutemcent is Jess then
that in the right.

C. if the quantity in the left hand statement is the same
as that in the right.

the number of

stomates on the
lower surface of
a geranium leaf.

The number of A
stomates on the B.
upper surface of  C.
a geranium leaf

is

greater than
less than
the same as

The amount of A. greater than  the amount of
energy stored B. less than energy released
by a plant in C. the same us  hy an animal in
manufacturing oxidizing a single
a single ghicose malecule.
molecule of

glucose is

The number of A. greater than  the number of
starch B. less than ghicose molecules
molecules C. the same as  formed as a

éntering the
reaction in
which a single
starch molecule
is digested is

result of the
digestion of a
single starch
molecule.
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39. During photosynthesis

(1.20)
A. oxygen and simple sugar combine to form carbon

dioxide and water.

simple sugar oxidizes and relenses energy.

water and carbon dioxide combine to form fats and

proteins.

. water and clilorophyll combine to forn simple sugar.

water and carbon dioxide combine to form simple

sugar and oxygen.

Items 40 - 47. {All classificd as 1.20)

mE oy

Read the following paragraph carefully. Aftcr the nwmuber on
the answer sheet which corresponds o that of each sentence,
blacken space

A. if the sentence is o description of experimental pro-
cedure.

B. if the sentence describes the results of the experiment.

C. if the sentence is a conclusion drawn directly from
this pacticular experiment.

D. if the sentence is a generalization extending the
inference drawn from the experimental evidence.

E. if the sentence is none of the above.

{40) “I was able to show by the following experiment that all
vegetables are produced immediately and materially from the
single element water. (41) T took an earthen vessel in which
I placed 200 pounds of soil previously dried in an oven. I then
watered it with rain water and planted therein a willow branch
welghing 5 pounds. {42) After an interval of 5 years the tree
which had sprung up wceighed 169 pounds and some 3 ocunces.
{43) The earthen vessel which was always watered when noces-
sary with rain or distilled water was large and embedded in the
ground; lest any flying dust should get mixed with the soil an
fron cover plated with tin and provided with a large opening
closed the mouth of the wvessel. {(44) T did not determine the
weight of the leaves which fell during the four autwinns. (458) At
the end of the experiment I dried the soil again in the vessel
and (46) obtained the sane weight of 200 pounds lacking about
2 ounces. (47) The 164 pounds of wood, bark, and roots were
therefore derived from water alone.” . . . quoted from Jam
Baptista van Hehnont (1577-1644}.

48. The experimenter came to a false conclusion because he
(1.20)
A. used a willow tree rather than a smaller. simpler,
plant.
failed to collect all of the leaves which fell from the
tree in the autumn.
. .failed to conmsider the air as a source of material for
the plant.
. employed weighing devices whieh did not allow him
the accuracy he needed for his work.
. failed for a renson other than one of those given in
the previous items.

m oo O

49

. The most unique functional featare which distinguishes
(1.20}

green plants generally from animals is their

A, mode of respiration.
B. greater extremes in length of life span.

C. mode of reproduction.

D. ability to manufacture food from inorganic raw
materials.

E. atilization of small quantities of minerals in netab-
olism.

On the answer sheet, blacken space corresponding to the letter
which designatcs the Dest completion of the following state-
ments.

TP

5.
(1.20)

53.
(1.20)

(1.105

53.
(1.10)

56.
(1.10)

57.
(1.10)

38.
(1.10)

59,
(1.20)

P

photosynthesis

. glucose is a by-procuct.

. starch is a by-product.

. water is a by-product.

. oxygen is 4 by-product.

. carbon dioxide is a by-product.

BHEO® >

Photosynthesis is important because it

enables green plants to grow.

provides all living things with food and oxygen.
provides non-green plants with food.

. provides green plants with food.

provides all living things with food.

moomE»>

Experiments have shown that

A. plants take in carbon dioxide and give off oxygen in
respiration.

B. plants use carbon dioxide during the day but use
oxygen at night.

C. green plants can live witlout oxygen.

1. respiration in plants and animals is alike.

E. plants respire differently from animals.

Alter a green plant has been in the dark for 48 hours,
an iodine test shows no starch present in the leaves.
This shows that

A. carbon dioxide is necessary for photosynthesis.
B. oxygen is necessary for photosynthesis.

C. light is neccssary for photosynthesis.

L. enzymes are neccssary fFor photosynthesis.

E. water is necessary for photosynthesis.

Photosynthesis is carricd out in the part of the leaf

called

A. epidermis.  B. mesophyll. €. vascular bundles.
D. stomates. E. intereellular spaces.

Water necessary for photosynthesis enters the green
plants mainly through

A. the stomates. C. the root hairs.

D. the xylem.

B. the roots.
E. the root eap.

The process by which materials entcr and lenve the
cells of an organism is known s

B. transpiration.
D. difusion. E. imbibition.

A. transportation.
C. ahsorption.

Metabolism is

A. energy releasing activities in a cell.

B. reproduction of a cell. C. growth of a cell.
D. exchange of materials in a cell.

E. the total of all chemical reactions in a living cell.

Protoplasm is a colloidal system in which the dispersed
particles are ehiefly

A. water molecules, B. ions. )
C. proteins, fats, corbohydrates, and other organic com-
pounds.

1D. proteius only. E. none of the above.

Which of the following. plant responses is associated
with the diurnal evcle (day and night}?

A. The potential photosynthetic efficiency is reduced to
half of what it might be if the plants grew in con-
tinuous light.

59
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61.
{1.20)

B. Starch, accumulated in the leaf cell during the day,
is withdrawn and stored at night.

C. The potential starch starage capacity of the roots is
only half utilized.

D. Plants attain only a fraction of the size possible in
continuous light.

E. The transpiration rate 5 considerably increased.

The basic raw materials utilized by green plants in the
formation of the complex compounds needed in their
own metabalism are

A. glucose and oxygen.

B. oxygen, fats and carbon dioxide.

C. carbohydrates, proteins and fats.

D. carbon dioxide, water and mineral salts.

E. amino acids. carbohydrates and carbon dioxide.

Which of the following events would limit the process
of photosynthesis by reducing the CO: content of the
atmosphere over the earth’s surface?

A. Volcunic eruptions. B. Combustion of woad.
C. Respiration of bacteria.

D. Deecay of dead organisms.  E. None of the above.

For items 62 - 66 mark 2 space on your answer sheet as follows:

| Space 1 if true of photosynthesis only.

| Space 2 if true of starch synthesis only.
Space 8 if true of all food synthesis.

i Space 4 if true of cellular respiration only.

62.
{1.20)

63.
{1.20)
64.
(1.20)
65.
(1.20)
66.
(1.20)

67

(1.20)

{1.20)

(1.20)
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Space 5 il true of more than one of the above, or of none

of the above.

Simple sugar molecules arc combined to form large
insoluble molecules.

Oxygen and glucose are raw materials for the reaction.

Catalytic agents known 35 enzymes are required for the
reaction to proceed.

Energy from non-living sources is stored in a form that
is available to organisms generally.

The products of the reaction are chemically more com-
plex than the raw materials entering the reaction.

The chief reason why light is of more immediate and
direct importance to plants than to animals is that

A, most plants lack the mobility which is generally
characteristic of animals.

B. light is needed to carry on respiration.

C. food in the soil is unavailable to plants without light.

D. light enables plants to uwtilize moisture from the
atmosphere.

E. light is the source of energy in the photosynthetic
process.

The food concentration of a preen plant in the evening
is

A. greater than B. less than C. same as
the food concentration of the same green plant in
the morning,.

Which one of the following is not necessarily true of the
process of photosynthesis?

A. The raw materials used in the process are carbon
dioxide and water.

B. The process would ordinarily proceed more rapidly
at a temperature of 80°F. than at 40°F.

70.
{1.20}

71.
{1.20)

72.
{1.20)

78.
(1.20)

74.
(1.20)

75.
{1.20)

76.
(1.20)

8d

m

C. The process occurs only in green leaves.

D. Photosyuthesis accurs only in the presence of light.

E. Photosynthesis cannot occur unless chlorophyll is
prescnt.

The part of a plant cell vsually believed to be differen-
tially permeable and thus the structure governing the
passage of substances into the cell is the

B. cytoplasmic membranc.
D. cell wall.

A. middle lamella.
C. nuclear membranc.

It has been hypothesized that the first living organisms
were autotrophs, that is, organisms which can synthe-
size protoplasm cntirely from inorganic matter. Which
of the following lines of rcasoning is used by some
scientists to indicate that this is highly improbable?

A. There is an inverse relationship belween simplicity
of nutritional requirements and complexity of ge-
netic make-up.

B. There is n direct relationship between simplicity of
mitritional requirements angd complexity of genetic
make-up.

C. There is no relationship betwecn nutritional require-
ments and genetic make-up.

D. There i no set pattern of relationship between
nutritional reqnirements and genctic make-up.

E. None of the above.

A leaf from a plant kept in the dark for three days is
boiled in alecohol to dissolve out the chlorophyll. When
idoine is applied to the leaf, now devoid of chlorophyll

A. the leaf turns brown in color.
B. the leaf turms violet in color.
C. the lcaf turns an orange-red color. v
D. the leaf becomes green again.

because

A. the starch has changed to sugar.

B. iodine reverses the chemical reaction and causes
chlorophyll to reappear in the leaf.

C. when iodine comes in contact with starch a blue-
black color results.

D. no starch is present and the color seen is that of
the iodine.

The number of carbon dioxide molecules used in photo-
synthesis is

A. greater than B. less than C. same as
the number of oxygen molecules released by photo-
synthesis.

Which of the following reactions takes place only In
light?

Ci2Hz2011 + H:0 = 2 molecules of CeH120s.
CoHi20g 4+ CgHyp20g —> C12H201 4+ H20.
. n(CgH;20g} —» n{CgH 1005 + n(H20).

, 6CO; 4+ 6HaO — CgHy 204 -+ 602
CeH120¢ + 602 — 8CO, 4+ 6H20,

Hoow»

In starch synthesis

sugar, sunlight, and nitrates are necessary.

the plant part in which the synthesis occurs must
be exposed to light.

sugars manufactured in photosynthesis are utilized.
no enzymes are necessary.

amino acids are eventually produced.

>
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77. Green plants give off carbon dioxide as a result of
(1.20)

A. transpiration.
C. respiration.

B. photosynthesis.
D. manufacture of eellulose.

For items 78 - 81 sclect from the five principles at the right
the most closely related principle and blacken the appropriate
answer space, .

Statemenis KEY: Principles

78. Some plants do not pos- A. Motion and locomotion
€1.30) sess chlorophyll. is more restricted in
plants than in nnimals,

79. Photosynthesis is the B. Some plants are like ani-

(1.30) only process where cn- mals in being dependent

ergy is stored for living on an external source of
organisms. food.

80. The living parts of both €. Coordination and inte-
(1.30) plants and animals are gration of action is slower
construeted of the same in general in plants than
basic substance, proto- in animals.
plasm.

81. Plants do not have a D. The vital processes such
{1.30; nervous system. as dipestion, respiration,
reproduction zad growth
are essentially the same

in plants and animals.

E. All life would eventually
cease if all chlorophyll
were destroyed.

After the exercise number on the answer sheet blacken the one
lettered space which designates the most similar structure, con-
dition, or process.

( 82. The role of chlorophyll in photosynthesis:
2.10)
A. The role of an enzyme in digestion.
B. The role of glucose in respiration.
C. The role of carbon dioxide in respiration.
D. The role of bile in fat digestion.
E. The role of a stimulus in a reflex act.

Items 83 - 91 refer to the chemical and biological relationships
which take place inside a sealed aquarium such as the one
shown in the diagram.

/

In this sealed aquarimn, circle 1 represents the enclosed air
above the water; cirele 2, the water; eircle 3, the animal life in
the water; cirele 4, the plant life; and circle 5, the soil at the
bottom.

Assume that the proper balance of plant and animal life has
becen placed in the aguarium before sealing it.

83. Tt will be possible for life to continue in the aquarium

" (2.20)

A, until the originnl oxygen supply of the air above
the water is used up, but not longer.

until the original supply of oxygen dissolved in the
water has been used up, but not longer.

at most, not more than two months.

. until the original supply of nitrogen in the soil at
the bottom is used up, but not longer.
indefinitely as long as the sun shines regularly on
the aquarium and the temperature stays above
freezing,

I~ e B

84. Energy first enters the cycle within the aquarium at
{2.20)
A L B. 2. C. . D. 4. E, 5.

85. The oxygen supply within the aguarium is replepished
(2.20) at

A. ). B. 2. C. 8 D. 4. E. 5.

86. Carbon dioxide is given off as a waste produet at
(2.20)
A L B. 1 and 2.

D. 1 and 5.

C. 2 and 5.
E. 3 and 4.

87. Carbon dioxide is utilized as a raw material at
(2.20}
A 1. B. 2, C. 8 D. 4 E. §,

88. Organic nitrogen compounds are given off most pro-
{2.20) fusely and continuously by

A. L B. 2. C. 3 D. 4 E. &

89. The plants get their nitrogen in nitrate form directly
(2.20) from
AlL B2 €8 D.4 E. None of these.

90. A large source of largely unavailable nitrogen is found
(2.20} at

AL B. 2. C. 3. D. 4. E. &




91,
(2.20)

I the agquarium were to be covered with a black cloth
for a week the most drastic upset in the balance fuside
the agquarium would be duc to

A. reduced oxygen production.

B. reduced availability of atmospheric nitrogen.
C. reduced umount of organic mitrogen given off.
D. decreuse in temperature inside the aquarium.
E. inerease in temperature ingide the aquarium.

For items 92 - 99 nse the tollowing key. Agsume all eonditions
te be normal except the one specifically mentioned in cach item.

KEY

A. Photosynthesis is occurring at nornwl rade; respica-
tion is occurring.

. Photosythesis is accurring at decreased rate: res-
piration is ocenrring,.

. No photosynthesis is occurring but respiration is
occurring,

. Photosynthesis is occurring but no respiration is
oceurring.

. Neither photosynthesis nor respiration is oceurring.

= B w R

C. Half of the leaf had been deprived of atmospherie
carbon dioxide.

D. More than one ol the above is indieated.

L. None of the above s indicated.

“Experiments have shown that when the sun shines on
living leaves, they begin te exhale oxygen and to accu-
mulate earbon und hydrogen—resulls which are triced
to the decownposition by the solar rays, of the carbonic
acid and water absorbed.” Herbert Spencer, 1881.

In the above pussage Spencer is discussing the process
we now refer to as

A. phototropism. B. assimilation.
C. colloidal dispersion. D. photesynthesis.
E. irradiation.

The rate of pliotosynthesis in a growing geraniwu plant
would be markedly reduced if for a 24-hour period
the plant were to be subjected to any enc of four of
the fallowing conditions. Which ane of the five condi-
tions would nef produee a marked reduetion in photo-
synthetie rate if the other four faetors meanwhile were

92. In an albino corn plant growing in the light. kept at the eptimum?
{2.20}
A. Removal of the soil water.
93. In a leaf of a green plant growing in the light; the B. Removal of the atmospheric oxygen,
(2.20) lower surface of the leaf is cavered with vaseline, C. Allow no light to reach the plant.
94. In a green plant growing in the light in an atinosphere D. Removal IOt the atmospEwnclfarllJ;m d:foxul?.
(220) of 5% CO.. E. Reduce the temperature to above freezing.
95. In u green plant growing in the light in an atmosphcre Which of the following was (were) used in the labora-
{220) of .005% CO-.. tory as a basis for the inforence that “light is necessury
l | for photosynthesis™?
96. In a green plant in the dark.
(2.20 A. A lenf from a healthy plant kept in the dark con-
tained no starch.
097' In a green plant on n cloudy day. B. A leaf from u healthy plant kept in the light con-
(2:20) tained starch.
98. In a green plant in the light in an atmosphere lacking C A lf?af from a healthy ‘plamt “flth v:megn.ted teaves,
(2.20) oxygen. which had been kept in the light, contained starch
in certain nreas and not in others.
99, 1n a green plant left for 3 days in the dark in an D. The information in items A and B was wsed.
(2.20) atmosphere lacking in oxygen. E. The informntion in items A, B, and € was all used.
100. Which one of the following offers the best evidence Assuming that u single-celled green plant is in a bright
(2.20) that starch formed in leaves does not always remain light, which of the following best explains the advan-
there? tage of rapid conversion of the sugar to insoluble starch?
A. Leaves are green in color while starch is white. {Assume the cell membrane to be relatively imperme-
B. Leaves removed from plants at dawn do not turn able to sugar.)
c E:;El:s‘t]::t‘al?ml:: ml;'é?:fl ‘::jn;;s;ref ;;r’istt:;l:?dine. A. Starch -can be used more readily by the cell than
+ ) b ; 11 e A Tl ] . ' - Sug‘d.l"
D. Eating spinach leaves is believed to intensify the B. The sugar would diffuse out of the ccll if it were
red color of the blood. not converted to starch,
E. Leavcs _removed from plants in the late afterr_u?on C. The ccll would swell and might burst if the sugar
pf a bright sunny day b?con.ae Purple after boiling were not converted te starch.
in aleohol and testing with iodine. D. The starch takes up less room in the cell.
101, Mark the answer space which corresponds to the letter E. None of the above are logical explanations.
(2.20) of the response in the preceding jtem which would . . .
serve as the control in answering the question raised Which of lh.e following offers the best evidence that
in item 100. photosynthesis has oceurred?
102. When n green geranium leaf is tested with iodine, the A. Droplets of wutﬂ: have l_‘“f""n (?cposited on.llthc inne:]'
(2.20) right half turns yellow while the left half turns blue- surface of a flask covering a small well-watere

black. Which of the following is indicated? (Select the
most complete answer.)

A. Half of the leaf probably had no chlorophyll.
B. Half of the lenf had been deprived of atmospheric

oxygen.

geranium plint which has stood for six lours in
bright light.

B. A scale from a freshly harvested onion bulb is boiled
in a half test tube of water. When the wnter is
later tested with Benedict's solution a yellow pre-
cipitate is formed.
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108.
(3.00)

109.
(8.00)

The gre

CARBON DIOXIDE UTILIZED CC.
PER MINUTE-

C, A leaf from an alhine com plant tams brown when

tested with jodine solution,

D. Smue green algae plants are put inta o beaker of
well-aerated tap water. When the Winkler test is
applicd to o sample of the water an hour later a
brown precipitute is formed.

. A small picee of raw patato is thrust part way down
into a test tuhe containing two milliliters of phenol
red, after which the tube is stoppered. The phenol
red turns yellow within 13 minutes.

=

Assume that you desire to procduce a hybrid from two
long-day plants whoss Howering times are too far apart
to allow natural pollinalion. Assume also that the pollen
producing plant is the first to mature. Which one of
the following methods would likely be most snecessful?

A. Give the stigia produeing plant a lenger day by
use of artifieial light.

B. Give the pollen producing plant a longer day by
use of artificial light.

C. Put the stigma producing plant in a dark room for
three or four weeks,

D. Put the pollen producing plunt in the dark oll day
for several wecks.

E. Freeze the pollen when it has matured. Bring it out
of eold storage and place it on the stigmas when
the fenwale plants are Howering,

When one maolecule of sugar is produced in photo-
synthesis six molecules o water and six moleculos of
carbon dioxide are utilized. The molecular weight of
water is 18, while the molecular weight of carbon
dioxide is 44. On the basis of this infermation. which
ane of the following coneclusions iy maost acceptable?

A. The greater bulk (weight) of material which goes
to make up the wood in a tree is obtitined by the
tree from the soail.

B. The greater bulk {weight) of materinl which goes
tn make up the wood in a tree is obtained hy the
trec from the air.

C. Plants ahsorb nearly all of their faod from the sojl,

D. Water und carbon dioxide have ne relationship to
the structure of the wood in a tree.

iphs below are the basis for items 110- 124,
FIGURE 1
20T T T T T T T 11
947 FOOT CANDLES

175 =

1501~ —

125 —

100 — 630 FOOT CANDLES —

075 —

050 ' —

156 FOOT CANDLES

025 —

oL+t 1 1 I | 1 |

082 164 246 .328 410

CARBON DIOXIDE CONCENTRATION VOLUME

PERCENT

Relation between different carbon dioxide voncentrations and

rate of
tensities.

photosynthesis in wheat at threc different light in-

i

N

B6

E, Sinee plants live ander a great variety of environ-
wmenlal conditions no stalement can be made as to
the relationship between plant structure and source
of raw matcrinls.

For the items seleet from the key the most appropriate phrase.

KEY

The statement is true according to the graphs,
The statemenl is false aecording to the graphs.
The statement cannot be iudged by the graphs but
is #n accord with an established biolegical principle.
. The statement egnnot be judged by the graphs and
is n! in aecord with an established Dbiclogical
principle.
E. The statement eannot be fudged by the graphs or by
an established bialogical prineiple,

v ape

110. i the awmount of earbon dioxide is decreised From .123%
(4.20) by volume and the light intensity held constant, there
i% an inerease in earbon dioxide wtilization.
111. The faetor which limits carbon dioxide utilization and
{(4.20} thns photosynthesis in Figurc 2 is the amount of carbon
dioxide present.
112. A eoncentration of 15% earhon dioxide would exert an
{4.20) inhibiting action upon the carhon dioxide wtilization
and thus upon photosynthesis,
113. The earhon dioxide content of the air over a ficld of
(4.20) wheat (that is, in the stratum of air next to the wheat)
on a warm still summer day would he less in daytime
than an a still warm night.
114. Within the limit of Graph no. 1 {Figure 1} an inercase
{(4.20} in concentration of carbon dioxide increases the rate
of earbon dioxide utilization, unless some other factor
limits the process.
115. A factor whielh limits carbm dioxide utilization and
(4.20) thus phatosynthesis cannot he light intensity as long as
the light intensity exceeds 150 foot candles.
116, With a 1000 foat candle light intensity und a carlion
(4.20) dioside eoncentration of 51 volume percent. carbon
dioxide utilization cannot execed 178 ec per minute.
FIGURE 2
g T T T T T
D 175~ S —
$0
& L &
150
= x5
= 3,125~ % —
E 2 106~ ﬂDfT—
@ & > aﬁo”‘ DgRCE
as __ O/ CAE B -
Yt 075 "I" ‘Io‘bu
o O3
= B0 8 CARBON DIOXIDE —]
Qﬁ' 010 VOLUME PERCENT
= 025 S
B o TR T I
g 200 400 600 806 1000
D LIGHT INTENSITY FOOT-CANDLES

Relation between different light intensities and rate of photo-
synthesis of wheat plants at three different carbon dioxide
concentrations.
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118.
{4.20}

119.
{4.20}

120.
{(4.20)
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With a carbon dioside concentration of .111% by vol-
ume, a doubling in the light intensity in foot candles
approximutely doubles the earbon dioxide utilization
until the doubled value reaches approximately 800 foot
eandles.

As far as may be determined from the graphs, the rate
of photosyntliesis increases with an increase in light,
unless some other factor limits the process.

The carbon dioxide content in the air is approximately
.08% by volume. The light intensity at noon on a clear
summer day is in the neighborhood of 8000 to 10,000
foot candles. (The two proceding statements are facts)
It is to bo expected that the rate of photosynthesis
will be limited on a warm summer day by the carbon
dioxide content of the air rather than by the lack of
sufficient light.

Water does not influence the rate at which carbon
dioxide is utilized per minute.

121,
(4.20}

122,
(4.20)

123.

(4.20)

124,
{4.20)

With a light intensity of G35 foot candles the rate of
photosynthesis inereases valil belween 100 and 125 cc
of carbon dioxide are utilized per minute, if a suffi-
ciently high concentration of earbon dioxide is present.

If the rate of photosynthesis is increased in many crop
plants it wsaally means an inereased yield. (The pre-
ceding statement is a fact.) A reasonable hypothesis is
that a method of supplying more carbon dioxide to crop
Plants in the field weuld raise the yield.

A wheut plant allowed to germinate in the dark will
grow for a time but will not be able to utilize carbon
dicxide for food manufacture.

It may be assumed that a wheat plant would manu-
facture more food in this latitude growing in a field
than on a forest floor, if the conditions of soil, water
and carbon dJioxide were the same on the forest floor
as in the ficld.
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3.
{1.10}

(1.10}

5.
{1.10}

( (L10)
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TRANSPORT, BLOOD AND CIRCULATORY

SYSTEM
What is the origin of lymph? .
{L.10)
A. It is derived from the blood.
B. 1{ is made by the Iyiaphatic glands.
C. It is sceroted by the pancreas.
D. It is produced in the body by the squeczing action
of the muscular tissues.
E. It is mammfactured in, and secreted by, the spleen. 10.
Whole blood cannot be kept more than three weeks in (L10)
a blood bank. What becomes of over-aged lwman blood?
A. Tt is regularly discurded rather than to run the risk
of trunsfusing it into somecone’s circulatory system
Ly mistake. 11.
B. It is used by wcdical students in giving experi- {1.10)
mental transfusions to animals.
C. It is rejuvenated by wixing it in 1 lo | ratio with
fresh blood.
D. It is fractionuted, surgical “sponges™ being made of
the throtnhin while other uses are mwade of the 12
plasma. a 10’)
E. It is again made wsable for transtusions by adding :
vitamin K to it.
Which of the following does not pass freely through the
placenta bewween the mother and the fetus? 13
A. Oxygen. B. Antibodies. C. Ghicose. {L1}
D. Red corpuscles. E. Metabolic wuste products.
In which of the following ways do the auricles (atria) ot
the heart differ from the ventricles?
A. The auricles are more muscu lar,
B. The auricles have no valves in their exits. 14
C. The auricles distribute freshly oxygenated blood only. (L1 0’}
D. The auricles have thinner walls than the ventricles. )
E. The auricles are not regulated by the sinus node.
Hemophilia is an abnormal condition
A. caused by lack of vitamin A.
B. characterized by dizziness brought about through
the inability of the blood to carry sufficient oxygen 13.
to the brain. (1.10)
C. caused by lack of vitamin C.
D. characterized Dy profuse bleeding from slight
wounds.
E. caused by the bite of the anopheles mosquito. ‘16,
The blood is aerated in the (1.10)
A, systemiic system. B. pulmonary system.
C. lymplatic system, D. hepatic portal system.
E. autonomic system.
Whole blood consists of
A. serum and corpuscles. B. fibrin and corpuscles.
C. plasma and corpuscles. D, pla:ma and platelets,
E. serum and platelets. 17
The tricuspid valve lies (1.10)

A, between the right and left auricles.

B. between the right and left ventricles.

C. between the left auricle and the left ventricle.
D, between the right auricle and the right ventricle.
E. at the opening where the aorta leads out of the heart.

Lie

Blood plasma which has had the fibrinogen removed is
known as

A. blood concenlrate. B, serum.
C. the hormone complement,
D. the antibody component.
E. the cellnlar complement.

Which onc of the following is considered to be a blood
protein?

A. Digested and absorbed cgg while,
B. Glycogen. C. Fibrinogen.
D. Culcium chloride. E. Sodivm bicarhanate.

Which one of the Following is present in the walls of
both capillaries and arteries?

B. Muscle tissuc.

B, Adiposc tissue.

A. Connuctive tissuc.
C. Endothelial tissue.
E. Cartilaginous tissue.

The bulk of the heart is composed of

B. smwoth musele tissue.
D. comnective tissuc,

A, epithelial tissue.
C. cardiac musele tissue.
E. nodal tissue.

Which of the Tollawing hest describes whole blood?

A. It consists of serom und red corpuscles.
B, [t consists of plasma und platclets,

C. It consists of serutn and platelets.

D. It consists of fibrin and corpuscles.

E. It cousists of plasma and corpuscles.

It is believed that those suffering from the hereditary
discase in which the blood is slow to clot have such
a condition because

A. their platclets are not sufficiently fragile.

B. they lack vitamin K.

C. they lack sufficicnt calcium in the blood.

D. they lack prothrombin. E. they lack fibrinogen.

A Dblood clet is formed primarily from fibrin and

A. thrombin.
D. red corpuscles,

B. calcium. C. plasma,
E. fibrinogen.

The sinus node in man

A. is the initiator of the heart beat.

B. serves as o receptacle for blood cntering the heart.

C. is a long narrow cavity in the head through which
pus discharges. :

D. is a nerve center in the liend whose stimulation is
a frequent canse of headache,

E. is a valve hetween the atrivin and ventricle which
prevents the blood from reversing its course in the
circulatory system.

A “cold-blooded™ snimal is characterized by

A. maintaining a body temperature several degrees
Iower than its environment.

B. maintaining a body temperature lower than that
of man.

C. allowing body temperawure to fluctuate with en-
vironmental temperatures.
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18.
{1.10)

19,
{1.10)

20,
(1.10) ,

21.
{1.1m)

22.
(1.10}

23,
(1.10)

24,
(110}

25,
(1.10}

26.
(1.10)

27.
(1.10}

D. requiring a higher temperature than necessary for
comfort of other closely related animel forms,
E. habitually sluggish behavior an warm days.

The capillaries

A. only carry blood free of all carhon dioxide.
B. only carry bload free of all oxygen.

C. conncct arteries and veins.

D. are tiny arteries. E. are tiny veins.

Osygren is cirried in the blood by the

A, lymph. C. fibrin.

D. phagocytes.

B. crythrocytes.
E. platelets.

The bulk of material comprising blood plasma is prob-
ably

A. hemoglohin. B. fihrinogen.
C. the autibody complement.
E. the hormone complement.

D. water.

The fundamentel mechanism of trausport found in all
organisms, both plant and animal, is

A. osmosis. B. a vascular system.
C. gravitwtional circulation. D. diffusion.
E. forced circulation.

Gases diffuse inte and ont of the blood

A, in the urteries. B. in the veins.
C. in the heart. D. in the lymphaties.
E. in the capillaries.

Hemoglobin is most closely associated with

A, blood clotting.
C. oxygen transport.
E. lymph transport.

B. hormone formation.

D. food tronsport.

A capillaxy bed is a network of minute blood vessels
in which

A, the red corpuscles leave the circulatory system to
re-enter the system later.

B. the red corpuscles stop flowing altogether like a
train which stops at a station to load and unlead
cargo.

C. the red corpuscles make a complete oxygen-carbon
dioxide exchange each time they go around the
cireuit.

D. more than one of the above regularly occur.

E. nene of the above regularly gecurs.

Vasoconstriction means

A. contraction of arteries. B. dilation of arteries.
C. contraction of veins. D. dilation of veins.
E. contraction of capillaries.

The vitamin necessary fer nermal clotting of the blood
is

1. A, 2. B. 3. C. 4, E. 5 K

Certain foreign proteins introduced in the blood stream

of the body are called

antibodies.
E. agglutinins.

A. antigens. B.
D. antimeres.

C. antitoxins.

£,

258,
{1.10}

29.
{(1.10)

30,
(1.10)

Lywph nodes sevve 1o prevent bhactesia from

A. centering cut tissues. B. entering the bluod.
C. killing white bleod cells, D. clottivg the blood.
E. gencrating u high osmotic pressure in tissue fluid,

A humuan white blood corpuscle

A. conlains osyhemoglobin,
B. lus no nueleus. C. 5 {ormed in the liver.
D. is larger than 2 human red bleod cell.

Indicate tho best response with respect to the func-
tioning of the lymphatic system,

A. Tt provides a moist envirommnent about the cells
of the bady.

+ Mt aids in disease prevention.

It transports fats.

It Facilitates difusion of various substauces to and

from the cells of the body.

Mare than one of the above.

M opop

lterns 31 - 32 have been deleted.

33,
(1.10)

34,
(1.10)

35.
(1.10)

36,
(1.10)

37.
(1.10)

a8,
{1.10)

39.
(1.10)

40,
(1.10}
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What is the function of hlood platelcts?

A. Aid in the coagulation of blood.
B. Cury hemoglobin. C. Ingest bacteria.
D. Transport carbon dioside.

Blushing involves dilation of some of the

urterioles. C. veins.

E. lymphatics.

A. arterics. B,
D. capillarics.

In arteria]l blood, most of the osygen which is avail-
able to tissues is carricd

A. dissolved in the plasima,

B. dissolved in red blood cells.

C. in loose chemical combination witly bicarbonate jon.

D. in loosc chemical combination with an organie pig-
ment.

E. as water.

The span of life of red corpuscles is

A. 10-30 days. B. 4-8 months.  C. about 24 hours,
D. the life-time of the person.

E. impossible to caleulate or estimate.

Clotting of newly drawn blood would be prevented by
the addition of

A. prothrombin.  B. heparin.
D. none of the above.

C. fibrinogen.

Which of the following lewcocytes are most numerous
in the blood of a normal man?

A, lymphocytes. B. eosinophils. C. basophils.

D. nutrophils.

Arteries may be defined as vessels carrying

A. “impure” blood.
C. “pure” blood.

B. blood away from the heart,
D, blood toward the heart.

Which of the following are not present in the Iymphatic
system?

A, white blood cells.
C. red blood cells.

B. food materials.
D. valves.
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41,
(1.10}

42,
{1.10)

{1.10)

44,
{1.10}

{1.10)

46.
{1.10)

47.
(1.10}

48,

{1.10)

49.
(1.10)

50.
{1.10)

Conscrvation of heat by the body Is aided by

A. dilation of eapillarics of skin.

B. constriction of capillaries of skin,
C. increased sweat production.

D. increased respiratory activity,

Most of the oxygen is carricd

A. in tho lymph. B, in the red blood ccils.
C. in the blood plasina.
D. in the white blood cells (leucoeytes)

Food materials carried in the bload include

A. Amino acids.
D. carbon dioxide.

B, disuccharides. C. urea.

Hemogiobin is found in

A. blood plasina, B. rtd blood corpuscles.
C. white blood corpuscles,  D. bloed platelets.

A portal vein carries blood

A. to capillaries. B. from capillarics.
C. from capillaries to capillaries.
D. from liver to intestine.

Most of the carbon dicxide which enters the blood
from the tissues is carried

. as such, dissolved in the plasma.

as such, dissolved in red blood cells,

. 45 bicarbonate ion dissolved in both plasma and
red blood cells.

. in loose chemical combination with an organic
pigment,

- as organic compounds belonging to the Krebs cycle,

H oMo OmR

Oxyhemoglobin has which of the following character-
istics?

A. It separates very readily into oxygen and hemoglobin.

B. It has a deep purplish murky color.

C. It is a highly explosive substance,

D. It is a highly stable compound which changes its
character only in the presence of a strong reagent.

E. None of the above.

The known function of blood platelets is to

B. secrete antibodies.
D. carry carbon dioxide.

A. engulf bacteria.
C. initiate clotting.
E. carry fat globulus,

Four of the following are found in the blood plasma.

Which onc is not found in the plasma but is a com-

ponent of the cellular portion of the blood?

A. Fibrinogen.  B. Adrenalin being transported.
C. The anti-A antibody.

D. Nitrogenous waste ju transport.  E. Hemoglobin.

Capillaries are absent from

earthworms {Annelida).

marine worms {Annelida).
proboscis wormis (Nemertea).
. amphioxus {Chordata).

vowEs

E. lamprey (Chordata).

wel e

51 Which of the Tollowing funclions is {are) performed
(1.10) by the lymph glands?

A. They produce while Dloud cells which destroy
bacteria.

They praduce red corpnscles.

. They manufacture digestive enzymes,

. They nanvfacture lymph,

. They manufucture plasma proteins.

ARk

52. A blood clot is formed from fibrin and
{1.10)

A. thrombin. B. calcium.

D. red corpuscles.

C. plasma.
E. fibrinogen,

53. When both atria and ventrieles arc completely relaxed
{1.10) from the heart contraction which has just hecn com-
pleted, the next contraction is initiated by

. an impulse from the atrio-ventricular bundle.
. on impulse from the sinus node.

. flexing of the muscles of the atria.

. apening of the aortic valve.

flexing of the imuscles of the ventricles,

HT oW

For items 54-82 sclect from the key lists below the choice
which is the best fill-in for each of the numhercd blanks in
the following paragraphs. Use Key List 1 for answers in the
first paragraph and Key List 2 for answers in the second
paragraph.

KEY LIST 1
A. fibrin B. blood proteins C. plasma
D. serum  E. red blood cells

‘When a child steps on a rusty nail, the flow of blood gradually
stops as a clot forms at the site of the injury. The basic clot
material is 34. which is composad of fine strands in
which 55, become entangled to make a dam against
the further loss of blood. The basic material referred to does
not occur as such in normal circulating blood, but its precursor
is one of the normal 36— contained in the 37.—,
or fluid part of the blood. When this is removed, the remain-
ing fluid, now known as 58 , may ooze for a Hme
through the developing clot.

(ANl of the above items are classified as 1.20)

KEY LIST 2

B. antibodies
E. antitoxins

A. platelets C. white blood cells

D. antigens

Bacteria, particvlarly in puncture wounds, are usvally carried
in to the underlying tissues, where they may be very difficult
to reach by means of disinfectants. The blood, however, con-
tains a particolar kind of cell which can attack these invaders
and actually engulf them. These cellsareknownas59._—
If the bacteria are a kind with which the body has had some
previous cxperience, their destruction may be aided by chem- .
ical substances in the blood known as 60. . Such sub-
stances are highly specific in their action, each one being
effective only against the 61. that first induced its
formation in the blood aud body tissues. Some of them, known
as 62 , do not act at all against bacteria, but only
neutralize the poisons that they may produce.

(Trems 59, 60, 62 arc classified as 1.10; item 61 as 1.20)

For items 63 - 80, after each exercise number on the answer
sheet, blacken the one lettered space which designates the
correct answer.
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T 63.
{1.10)

64.
(1.10)

65.
(1.20)

66.
(1.10)

67.
(1.20)

" @8.
(1.20}

69.
(1.10)

70,
(1.20)

.
{1.20)

72.
{1.20)

73.
(1.20)

74.
{1.10)

75.
(1.20}
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The haman heart i inclosed ins o membranows sae ealled
the

A. peritonzun~.
D. pericardiun.

B. pleural sac. C. periosteum.

The upper chamhers of the human heart are called

A. venae cavae. B. ventricles. C. auricles.

D. pleurae.

A strong vertical septum separates the right ventricle
from the

B. aorta. C. left ventricle.
E. semilunar valves.

A. right auricle.
D. tricuspid valve.

Blood vessels that carry blood to the heart for reciveula-
tion are called

A. wvcins. B. capillaries. C. arleries.

D. lymphatics. E. arterioles.

The lymph of the hwman body is finally collected into
two large vessels which open into

A. arteries. B. veins. C. capillaries.

D. portals. E. the aorta.

Blood returning to the human heart from the lungs for
recirculation first enters the

B, riglt auricle.
D. left ventricle.

A. left auricle.
C. right ventricle.

Blood leaves the Ieft ventricle by way of the blood
vessel called the

A. pulmenary artery.
C. aorta.

B. pulmonary velu.
D. vena cava.

Portal circulation includes the portion of the systemic
circulation that courses from the digestive regions to
the liver and then to the

A. spleen. B. heart. C. lhmgs. D. stomach.

In the human heart, the chamher with the thickest
valls is the

A. left ventricle.
C. left auricle.

B. riglt ventricle.
D. right auricle.

Blood returns from the lungs to the

B. right auricle.
D. right ventricle.

A. left ventricle.
C. left avricle.

The blood vessels equipped with the mast valves are the

B. veins.
E. venules.

A. arteries. C. capillaries.

D. artcrioles.

Failure of the blood to clot properly is Tesponsible for
the condition called

A. arteriosclerosis. B. angina pectoris.
C. hemophilia. D. hematoma.
E. coronary thrombosis.

Al the base of each main artery leaving the heart are the

A. bicuspid valves. B. mitral valves.
C. tricuspid valves. D. semilunar valves,
E. auriculo-ventricular valves.

76.
{1.10)

7.
(1.20)

78.
{1.200

79.
{1.10)

ik
(1.10)

81.
{1.10)

82.
(1.20)

83.
(1.20)

(1.20)

85.
(1.20)

86.
{1.20
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A clot which remains attached to its point of origin and
ohstructs blood How is called

A. embol. B. thrombus. C. fihrin.

. thromhin. E. anastomoses.

An artery that carries blood with a low concentration of
oxygen is the

B. coronary artery. C. aorta.

E. carotid artery.

A. femoral artery.
D. pulmonary artery.

A vein that carries blood with a high concentration of
oxvgen is the

B. subclavian vein.
D. vena cava. E. renal vein.

A. puimonary vein.
C. hepatic vein.

The liguid formed when hlood clots ic called

A. plasma. B. banph. C. scrmm.
D. whole blood. E. water.

The iwpulse for each heartheat originates in a group of
cells located in the wall of the right auricle. This group
of cells is called the

B. sinus node.
D. cardiac muscle.,

A. vight atriun.
C. atrio-ventricular tissuc.

Coronary throinbosis is due to

A. the presence of a leaky valve in the hearl.

B. stoppage of one of the small arteries on the surface
of the heart.

C. a cramping of the heart muscle.

Which of the following circulatory patterns best char-
acterizes insecls?

A. Blood and undifferentiated hlood vessek.

B. Arteries, blood, heart, and tissue spaces.

C. Arteries, hlood, capillaries, heart and veins.

D. Blood, capillaries, veins, and pulsatile arteries.

E. Arteries, hlood, capillaries, veins and multiple hearts.

The mamber of neutrophils in human hlood is

A, greater than B. less than
C. same as the number of lymphocytes in human blood.

In general, the rate of flow of hlood in a vein is

A. less rapid than in itr capillary hed.
B. mwore rapid than in the artery which drains into its
capillary Ded.

C. negativelv corrclated with dianeter (ie., slower in
the larger veins).

negativelv correlated with the diameter of the corre-
sponding artery.

E. more rapid than in its capillary bed.

D

The length of life of an ervthirocyte in the dreulation of
man is

A, greater than B. less than
C. same as the length of life of a levcocvte in the
circulation.

The acceleration of clotting of newly drawn hlood by
the addition of fibrinogen is

A. greater than B. less than
C. same as the acceleration of clotting by the addition
of thrombin.




87.
(2.20)

88.
(1.20)

Diastolic blood pressure is

A. greater than B. less than
C. same as systolie blood pressure.

In man the volume of blood pumped by the right ven-
tricle js

A. greater than B. less than
C. same a5 the vohme of blood pumped by the left
auricle.

For items 89 - 100, after eacli exercise number on the answer

sheet, blacken the one lettered space which designates the cor-
rect answer.

Imagine a small volume of blood in the right auricle of the
human heart.

89,
{1.20}

90.
(1.20)

91.
(1.20}

. 92,
( {1.20)

93.
{1.20}

94.
(1.20}

95.
(1.20)

{1.20)

(1,2(;)

98,
(1.20)
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This chamber contraets and the blood is forced through
the

B. aortic valve.
D. mitral or bicuspid valve.

A. pulmonary valve.
C, tricuspid valve.

After passing through the above valve, the blood enters
the

B. left auricle.
D. left ventriele.

This chamber then contracts and the blood is forced
through the

A. right auricle.
C. right ventricle.

A. pulmonary valve.
C. tricuspid valve.

B. aortie valve.
D. mitral or bicuspid valve.

Then the blood passes into the vessel termed the

A. pulmonary vein.
C. aorta.

B. pulmonary artery.
D. vena cava.

This blood vessel condiicts the blood to the capillaries
of the

A. heart.
E. spleen.

B. liver. C. lung. D, kidney.

The blcod then leaves this organ via the

A. pulmonary vein.
C. aorta. D.

B. pulmonary artery.
vena cava. E. portal vein.

From this vessel the blagd next enters the

A. right auricle of the heart.
B. left auricle of the heart.

C. right ventricle of the heart.
D. left ventricle of the heart.

This chamber contracts and the blood is forced through
the

A. pulmonary valve.
C. tricuspid valve.

B. aortie valve.
D. mitral or bicuspid valve.

After passing through the valve just mentioned, the
blood enters the

B. left auricle.
D. left ventricle.

A. right auricle.
C. right ventricle.

This chanber contracts and the blood is forced through
the

B. aortic valve.
D. mitral valve.

A. pulmonary valve.
C. tricuspid valve.

(1.20)

100.
{1.20)

101,
{1.20)

102.
{1.20)

103.
{1.20)

104,
(1.20)

105.
(1.20)

106.
{1.20)

107.
{1.20)

108.
{1.20}

The blood next enters the

B. pulmonary artery.
D. vena eava.

A. pulmonary vein.
C. aorta.

The blood then travels through the general cireulation
of the body and eventually returns to the heart via one
of the

B. pulmonary arteries.
venae cavae.

A. pulmonary vcins.
C. aortae. D.

The number of red blood cells per unit volume entering
the bone marrow is

A. greater than B. less than
C. same a5 the number of red blood cells per unit
volume leaving the bone marrow.

The relative number of white cells present in the blood
from time o time may depend upon

the presence or absence of infective agents in the
body.

the altitude at which the individual lives.

the amount of iron in the individual's diet.

. the sex of the individual—whether male or female.
none of the above factors.

HOOoR »

White blood cells differ from red corpuscles in four of
the following respects. In which respect are they alike?

A. They are self-propelling.

B. They lack hemoglobin.

C. They circulate in the plasma.

D. They have definite organized nuclei.

E. Their primary Function is to combat infection.

Which of the following structures is (are) found in veins
but not in arteries?

A. Muscles. B. Valves.
D. Endothelial celis.

C. Connective tissue.
E. Interior cavity.

Exchange of substanees between the blood and the body
cells takes place through the environinent common to
both, which is the

A. cell wall.  B. endothelial layer.
C. tissue fuid. D. blood plasma.
E. connective tissue layer.

Simple elevation of artericlar blood pressure results in

A. decreased diffusion of materials from blood to tissues.

B. increased time required for blood to traverse
capillaries.

C. increase in the differences in concentration of ma-

terials in solution in blood and tissue fluids.

D. increased local vasoconstriction.

E. increased lymph production.

Select the one function which is not true of the circula-
tory system of an adult human.

A. Transportation of wastes.
C. Protection against disease.
D. Formation of hormones. '
E. Formation of lymphocytes.

B. Distribution of heat.

The blood of man differs from insects in that it carries

B. wastes from the tissues.
89

A. oxygen to the cells.
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109.
(1.20}

110,
(1.20)

111.
(1.20)

112,
(1.20)

113.
{1.20)

114.
{1.20)

115.
(1.20)

116,
(1.20)

-

C. sugars lo {he tissues. D, oglts in selution.

E. water.
Blood pressure in capillavies is

A, greater thun B. leys than
C. same gs the blood pressure in the veins,

The number of red blood cells per unit volume in the
blood of men living in the mwountains is

A. greater than B. less than
C. same 03 the number of red blood cells per unit
volume in the bleod of men living in the lowlands.

The elasticity of the arterial walls of anr old individual is

A. greater than B. less than
C. same as the elasticity of the arterial walls of a young
individual.

An immediate effect of severe hemorrhage is

A. an increase in the rate of arterial blocd flow.

B. a decrease in arterial blood pressure.

C. an increase in arterial blood pressure.

D. a change in the proportion of antibodies in the bload,
E. a change in the proportion of salts in the blood.

Which one of the following blood transfusions must
never be made under any circumstances?

A. A donor to AB recipient.
B. A donor to B recipient.
C. O donor to A recipient.
D. B donor to AB recipient.
E. O donor to AB recipient.

Of the following blood transfusions, which is the only
one that could safely be made?

A. A donor to B recipient.

B. AB donor to A recipient.

C. B donor to O recipient.

D. O donor to A recipient.

E. AD denor to B recipient. -

The water lost from bleod to the Iymph

A. is regained when the lymph empties into the blood.

B. is replaced by the water absorbed from the digestive
tract.

C. is replaced by the water produced by cellular
respiration.

D. necessitates the 99% conservation of water in the
kidneys.

E. is conserved since it cannot be lost vin the sweat or
the lungs.

The bload clotting time before an operation for removal
of the liver is

A. greater than B. jess than
C. same as the blood clotting time after the operation.

For items 117 - 139, after the number on the answer sheet which
corresponds to that of each of the following paired items, blacken

space

A. if the item in Colwmnn 1 is greater than that in
Column 2.

B. if the item in Column 2
Column 1.

is greater than that in

{F%r

117.
(1.20)

118.
(1.20)

119.
(1.20)

120.
(1.20}

121.
(1.20)

122.
(1.20)

123.
(1.20)

124,
{1.20)

125.
{1.20)

126,
(1.20)

127.
{1.20)

128.
(1.20)

129.
(1.20)

130.
(1.20)

131.
(1.20)

132.
(1.20)
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C. if the two items ure of essentially the syme magnitude.

Column 1

The importance of the
xylem tissue ns a food
transporting system in
higher plants.

The thickness of
wall of an artery.

the

The number of chan-
bers in the heart of 2
perch.

The probability that a
severe hemorrhage will
affect the red blood cell
count.

The number of red
blood cells per cubie
mm. of blood.

The number of white
blood cells per cubic
mm. of blood of a nor-
mal healthy individual.

The amount of iron sal-
vaged by the human
body from the destruc-
tion of the red blood

cells.

The number of throm-
bocytes per cubic mm.
of blood.

Volume of blood enter-
ing the right auricle.

The likelihood that the
heart tissues obtain food,
oxygen, etc., from the
blood contained in the
chambers.

The clotting time of
hemophiliac individuals.

The number of valves in
arteries.

The amount of oxygen
per cc. of the blood in
the pulmonary arteries.

The amount of oxygen
per cc. in the blood in
the venae cavac.

The thickness of the wall
of the human right ven-
tricle.

The probability that an
increase in carbon diox-
ide in the blood will
affect the rate of the
heart beat.

Column 2

The importance of the
phloem tissue as a food
transporting system in
higher plants.

.. The thickness of the

wall of the correspond-
ing vein.

.. The number of cham-

bers in the heart of a
frog.

.. The probability that

destruction of bone
marrow will affect the
red blood cell count.

The nunber of white
blood cells per cubic
mm. of blood.

The number of white
blood cells per cubic
mm. of bleod of an
individual with acute
appendicitis.

The amount of iron
eliminated by the hu-
man body from the de-
struction of red blood
cells,

.. The number of white

blood cells per cubic
mm. of blood.

.. Volume of blood enter-

ing the right ventricle.

The likeliliood that the
heart tissues obtain
food, oxygen, etc.; from
the bleod supplied to
it through separate
vessels.

The clotting time of
non-hemophiliacs.

.. The number of valves

in veins.

.. The amount of oxygen

per cc. of blood in the
pulmonary veins.

The amount of oxygen
per cc. in the blood in
the aorta.

.. The thickness of the

wall of the human left
ventricle.

. The probability that an

increase of adremalin
in the blood will affect
the rate of the heart
beat.
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133.
{(1.20)

134,
{1.20)

135.
(1.20}

136.
(1.20)

137.
{1.20)

138.
(1.20)

139.
(1.20)

140,
(1.20)

141.
{1.20)

142.
{1.20}

143.
{1.20)

144.
(1.20)

145,
(1.20)

The rate of flow of ... The rate of flow of
Llood in arteries. hload in the capillaries.
The volume of blood ... The volume of blood
passing  through  the entering the right au-
venae cavae, ricle.

The rate of Aow of bload ... The rate of flow of
in a vein. hlood in the corre-

sponding artery.

Arterial blopd pressure ... Arterial blood pressure

after stimulation of the
VAgUS Nerve.

belore stimulation of the
vagus perve.

. Diastolic blood pres-
Sure.

Svstolic bload pressure.

. Arterial Mood presswre
in an adult.

Arterial blood pressure
in an infant.

The presswre of hload ... The pressure of blood
in the venae cavae. in the aorta.

The number of red blood cells stored for emergency
used by the bone marrow is

A. pgrealer than B. less than
C. same as the numnber stored for cmergeney nse by
the spleen.

The amount of iron lost by the body when a large num-
ber of red blood cells are lost by hemaorrhage is

A. grealer than B. less than

C. sane as the amount of iron lost by the body through
normal mode of destruction of the snme number of
red blood cells.

The number of leucoeytes in the blood of a person who
has been cured of an infection such as appendicitis is

A, groater 1han B. less than
C. same as the number of lencoeytes in the blood before
treatment.

Normal operation of the valves in the heart is most
dependent wpon

. contraction of attached tendons.

contraction of muscles in the valve flaps.

. back pressure of the blood.

. contraction of the sphincter muscles in the heart.
. properties peculiar to cardiac tissue.

HY aw»

The structure of capillaries, when compared with ar-
teries, reveals

A, no differences.

B. the lack of endothelium, muscle, and connective
tissue in capillaries,

C. a larger number of valves in the capillaries.

D. only one kind of tissue common to both.

E. the capillaries to be microscopic arteries.

The circulation of the lymph differs from the cireulation
of the bleod in man in that

A. the lymph vessels do not form a continuous System.

B. the motion of the lymph is derived from contraction
of the nodes rather than a central heart.

C. no provision is made for destruction of harmful
bacteria.

D. the lymph vessels are not branched.

E. none of the above; there are no differences.

146.
(1,20

147,
{1.20)

148,
{1.20)

149.

150.
{120}

151,
(1.20)

1525
{1.20}

153.
(1.20)

H‘f_ig;"i

The average number of red bloed cells per unit volume
in Iniman females is

A. greater than B. less than
C, same a5 the averafic nuinber per unil volime in
malcs.

The entire capillary wall is cquivalent to which of the
following parts of an artery?

A. Eundotheliwm. B. Smooth muscle,
. Connective tissoe. D Luwmen.
E. Elastic connective tissne.

The wsual path traversed by a drop of blaed in passing
from the region of the knec in man to 1he heart, thenee
to the lung is

A. capillary, small vein, iliae wein, vena cava. left
ventricle, left auricle, pulltonary artery, capillary in
hing.

B. capillary, wmwmall vein, vena cava, iline vein, left
auricle, left ventricle, pulmonary sriery, capillary in
hing.

C. capiliary, small vein, ilinc vein, vena cava, left

auricle, left ventricle, pulimonary vein, capillary in

lung.

capillary. ginall vein, iliac vein, vena cava, right

auricle, right ventricle. prlmonary artery. capillary

in Jung,

capillary, sinall vein, iliae vein. veng eava. right

awricle, right ventricle, pulmonary vein. capillary in

lung,

9

2

Blood clotting ocours as a consequence of the following
steps:

1. hemorrhage —> release of thromboplastin
(thrombokinase)

2. caleivm and thromboplastin and prothrombin .
— thyombin

3. thrombin and hibrinogen — [ibrin

The blood platelets play a role in

A. step L.
D. steps 2 and 3,

B. step 2. C. step 3.
E. nonc of the above steps.

Simple elevation of arteriolar blood pressure results in

A. decreased diffusion of materials from blood to tissues.

B. increased time required for blood to traverse
capillaries.

C. increase in the differences in concentration of ma-
terials in solution in blood and tissuc fAnids.

D, increased loeal vasoconstriction.

E. increased lymph production.

Red blood cells swell in a certain salt solution; this
means that the concentration of the sali solution is

A. greater than B. less than
C, same as the concentration of the blood plasm.

The concentration of simple iron compounds in the
blood entering the bone marrow is

A. greater than B. less than
C. same as the concentration of simple iron compounds
in the Llood leaving the hone marrow.

The velocity of flow of Liood in veins is

A. greater than B. less than
C. same as the velocity in the capillaries.
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134.
(1.20

155.
(1.20)

156.
{1.20)

157.
(1.20)

158.
{1.20)

159.
(1.20}

160,
(1.20)

161.
(1.20}

T2

The speed with which blood passes through a capillary is

A. greater than its speed in the corresponding venule,
but less than ts speed in the corresponding arteriole.
B. greater than its speed in the corresponding arteriole,
but less than its speed i the corresponding venule.
. greater than its speed In both the corresponding
arteriole and venule.
. less than its speed in both the corresponding ar-
teriole and venule.
. the same as its speed in both the corresponding
arteriole and venule.

g 0O

=

The vein whose blood has the lowest concentration of
urea is

A. the inferior vena cava. B. the licpatic vein.
C. the pulmonary vein. . the renal vein,
E. the hepatic portal vein.

All except which one of the following factors may affect
bleod clotting time?

A. Temperature. B. Vitumin K.
€. White corpuscle count. 1. Condition of the liver.
E. Blood platelet count.

Heat produced in tlie human body is distributed by the
blood. One of the major Eactors in maintaining the body
temperature at a constant level is

A. reducing or increasing the size of the blood vessels
near the body surface.

. decreasing ot increasing the size of the aorta.

. inhibiting nerve hnpulses to the heat and cold

receptors.

. increasing or decreasing the amount of food eaten.

endocrine secretion.

HY O

The direction of movement of glucose in tissue fluid is
determined by

A. gravity. B. velative temperatures,
C. relative concentrations.
D. proximity to nerve cells.  E. size of blood vessels.

The chief method of transport of substances within the
cytoplasm of the ameba is

A. circulation of materials in the blood stream.

B. circulation in response to gravity.

C. circulation in response to body movements.

D. diffusion in response i¢ molecular motion.

E. osmosis in response to inequalities in osmetic
pressure,

The wall of the aorta is thicker than the wall of any
other blood vessel in the body. This greater thickness
is most closely correlated with the

A. pressure of the blood in the first part of the systemic
circuit.

B. pressure of the blood in the last part of the pulmonary
circuit. -

C. osmotic exchange through the wall of the aorta.

D. relatively high oxygen concentration of the blood
in the aorta.

E. force of gravity acting upon the blood in this part
of the circulatory system.

The vein whose blood has exactly the same composition
as that in the aorta is

A. the superior vena cava.  B. the inferior vena cava.
C. the hepatic vein.  D. the coronary vein.
E. the pulmonary vein.

162. Lymph capillaries differ from blood capillaries in that
{1.20) lymph capillaries

A. are “blind alley” types of vessels.

B. have much thinner walls than blood capillaries.

C. are "flow-through” types of vessels.

D, camry only freshly oxygemated blood.

E. are reserve types of vessels which function only on
an emergency basis at irregular intervals.

163. When lymph circulation and venous blood civeulation
(1,20} are compared they are found to be similar in that

A, circulating fluids in both contain cells.

B. both contain fluids colored red by the hemoglobin
content.

C. hlood emerging from a cut (Severed) vessel in either
system would show a pulse, )

D. rate of circulation in both systems may be increased
by muscle contractions In the organs through which
the vessels pass.

E. fluids of both systems contain no cells.

184. Blood entering the lieart from the posterior vena cava
(1.20) has most recently been in the

A. finger tips. B. brain. C. lower abdomen.
D. lungs. E. left ventricle.

163. What causes oxygen to enter the capillaries at some
(1.20) points in the body and to leave the capillaries at differ-
ent points in the body?

A. Oxygen is discharged where it is needed by the cells
—the existence of the need determines whether it
will be discharged or not.

B. Oxygen diffuses from a region of lesser concentration
to a reglon of greater concentration.

€. Oxygen must be exchanged for carbon dioxide.

D. Oxygen diffuses from a region of greater concentra.
tion of oxygen to a region of lesser concentration of

oxygen.
E. Oxygen will be discharged only where there is food
to be oxidized.

166. The fundamental mechanism of transport found in all
(1.20) organisms, both plant and animal, is

A. osmosis. B. a vascular svstem.
C. gravitational circulation.  D. diffusion.
E. forced cireulation.

Items 167 - 171 are based on the following key list.

KEY
A. hepatic portal system  B. lymphatfe system
C. superior vena cava  D. dorsal aorta

E. pulmonary vein

167. Which carries a mixture of amino acids, water, salts,
(1.20} and glucose, etc., but no blood cells?

168. Which carries dissolved food materials to the liver?
{1.20) .

169. Which carries blood down from the heart to supply the
(1“.20} various tissues and organs of the body?

170, Which has the highest concentration of freshly-oxygen-
{1.20) ated blood?

171. Which has the lowest blood pressure?
{1.20)

36
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‘172, Which of the following is unique ghout capillaries as a
(1.20) kind of hlood vesselP

A. The blood usually flows through them in one
direction.

. A capillary has a lumen or internal cavity.

The formed clements of the blood are liere carried

in the plasma. '

. Capillaries have an endothelium.

. Diffusion of substances into and out of these vessels
is possible,

173. Failure of the blood to clot readily when exposed to air
(1.20}) may be due to

mp oW

A. an oversupply of erythrocytes.

B. a deBiciency of leucocytes.

C. a superabundance of fibrin.

D. the presence of an embolus.

D. an inadequacy of thrombokinase.

Below are given a number of statements made by René Descar-
tes {1596 - 1650} dealing with eirculation. The numbers in the
blanks refer to the numbers on the answer sheet. If the term to
fill in the blank refers to a blood vessel or a part of the heart,
look for it in the list 50 headed. and blacken the appropriate
space on the answer sheet. Read each sentence compiletely before
selecting the best terms to fill in the blanks.

Blood Vessels Parts of the Heart

Aorta A. Right auricle
Pulmonary artery B. Right ventricle
Coronary artery C. Left auricle

. Pulmonary vein D. Left ventricle
Superior or inferior  E. §inus node
Vena Cava

HoOWs

“Those who have acquired even the minimum of medical
knowledge know bow the heart is composed, and how gl the
blood in the veins can easily flow from the vena cava 174 into
its right side 175 and from thence into the hmg by the vessel
we term the arterial vein 176, and then retwm from the lung via
177 into the left side of the heart 178, by the vessel called the
venous artery 179, and finally pass from there into the great
artery 180, whose branches spread throughout all the body. . . ."

{All the above items are classified as 1.20)

For iterns 181 - 194, after each item number on the answer
sheet, hlacken space

A. if the item refers to blood platelats.

B. if the item refers to lymph.

C. if the item refers to red hlood corpuscles.
D. if the item refers to white blood corpuscles.
E. if the item refers to blood plasma.

181. 1In man, this substance is elear, carries no erythrocytes,
(1.20) and consists of about 90% water.

182, It is estimated that there are about five million of these
(1.20}) cells within a cubic millimeter of human blood.

183. These disc-shaped cells are formed continuously in the
{1.20) red marmrow of certain bones in man,

184. Individuals who do not have a sufficient number of these
(L.20) cells suffer from a discase called anemia.

188. There are about five thousand of these cells within a
{(1.20) cubic millimeter of human blood.

186. These cells have the power of independent movement
{1.20} and can pass through the walls of capillary blood vessels.

187. Those cells are destroyed in the human liver and spleen
{1.20) and their iron content is retained in the body.

188. 1In man, these cells are concave on both sides and with-
{1.20) out nuclei when mature.

189. In man, these cells are irregularly shaped and contzin
{1.20) nuclei.

190. Hemoglobin is found in these cells and periorms the
(1.20} actual task of carrying oxygen to the cells of the human
body.

191. In man. the tiny spaces between cells are filled with
(1.20} this substance.

192. These bodies tend to disintegrate quickly upon exposure
(1.20) of blood to ajr.

193. Certain of these cells perform an important function by
(1.20) feeding upon bacteria, thus protecting the body against
disease.

194. 1n man, a good supply of these cells is necessary if cells
(120) of the body are to have a sufficient supply of oxygen.

For items 195 - 209, after the number on the answer gheet ‘which
corresponds to that of each of the following paired items, blacken
space

A, if the item in Column 1 is greater than that in

Column 2.
B. if the item in Column 2 is greater than that in
Colurnn 1.
C. if the two items are of essentially the same magni-
tude.
Column I Column 11
195. Volume of blood enter- ... Volume of blood enter-
{1.20) ing the right suricle. ing the right ventricle.
196. The likelihood that the -....... The likelihood that the -

{1.20) heqrt tissues obtain food.
oxygen, ete., from the
blood contained in the
chambers.

heart tissues obtain
food, oxygen, ete..
from the blood sup-
plied to it through
separate vessels,

.. The thickness of the
wall of the correspond-

197. The thickness of the
{1.20) wall of an artery.

ing vein.

198. The opumber of red _ . The number of white
{1.20) blood cells per cubic blood cells per cubic
mm. of blood. mm. of blood.

199. The number of white ... The number of white

{1.20) blood cells per cubic
mm. of blood of a nor-
mal healthy individual

blood cells per cubic
mwm. of blood of an in-
dividual with acute ap-
pendicitis. '

200. The amount of iron sal-

(120 vaged by the human
body from the destruc- man body from the de-
tion of the red blood struction of red blood
cells. cells.

.. The amount of iron
eliminated by the huo-

201. The probability that an .. The probability that an
{1.20) increase in carbon diox- increase of adrenalin
ide in the blood will in the blood will affect

affect the rate of the the rate of the heart
heart beat. beat.

202. ‘The number of valvesin ...

. The number of valves
{1.20} arteries.

in veins.

.97 g
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Column I Column i1

.. The ainount of oxygen
per cc. of the blood in
the pulmonary veins.

203. The wnmount of oxygen
per we. of the blood in
the pulmonary arteries.

The amount of oxygen
per ceo. in the blood in

204. The amount of oxygen ...
(1.20} per cc. in the blood in

the venae cavae. the aorta.
205. The rate of How of ... The rate of How of
{1.20) Dblood in arteries. blood in the capillaries.
206. The volume of blood ... The volume of blood
(1.20) passing  through the entering the right au-
venae cavae, ricle,

207. Therate of lowaf bloed ...
(120} in a vein.

. The rate of flow of
blood in the corre-
sponding artery.

208. Systolic blood pressure. ... Diastolic blood pres-
(1.20} sure.

209. The pressure of blood ... The pressure of blood
{1.20) in the venae cavae. in the aorta.

Below is given a free translation of an account of his work by
William Harvey. It was written in Latin in 1616. Various sen-
tences or a Lart of a sentence have been numbered to corre-
spond to the numbers on the answer sheet. Black space

A. if the numbered statement indicates that Harvey
established a fact by experinentation.

B. if the numbered statement indicates timt Harvey
arrived at a truth by deduction.

C. if the numbered statcment coneerns a Fact established
since Harvey's time.

D. it the nuinbered statement concerns an idea proven
fake since Harvey's time,

E. if the statement gives Harvey’s theory of circulation.

(210} By Williain Harvey it has heen shawn from the structure
of the heart that blood ig carried across continuously through the
lungs to the aorta gs by bwo clacks of water bellows to raise
water. (211) Through the use of ligatures the passage of blood
from the arteries across to the veins has been shown. (212)
Whence it has been proven that a perpetual motion of the blood
in a circle is caused by the beat of the heart. (213) It is ques-
tionable whether this is for the sake of nourishment (214) or for
greater pleservation of blood (214) or of the organs by their
receiving 2 warm bath (215) or whether on the contrary, the
bload, cooled while warming the organs, is in this way warmed
by the heart. (All the above items are classified as 1.20)

Items 216 - 229 refer to man. After each item pumber on the
answer sheet, blacken space

A. if the item best associates the blood with a respir-
atory function.

B. if the item best associates the blood with o nutri-
tive functon.

C. if the item best associates the blood with an excre-
tory function.

D. if the item best associates the blood with a protec-
tive function.

216. Leucocytes are able to ingest bacteria.
(1.20)

217. Hemoglobin is a chemical compound which unites
(120} readily with oxygen.

218. Fats may enter the blood stream by way of the lymph
(1.20) ducts.

74

219.
(1.20)

220.
{1.20)

221,
(1.20)

209,
{1.20)

(1.20)

224,
(1.20)

295,
(1.20)

226,
(1.20)

227,
(1.20)

228,
{1.20)

229,
(1.20)

230
(3.00)

231.
{1.20)

232,
(1.20)

233,
(1.20)

Blood picks up insulin as it travels through the pancreas.

Secretin is carried in blood plasma but only that which
reaches the pancreas serves ag a stimulator.

The breaking down of amino acids in the liver releases
ammonia which then is synthesized into urea.

Platelets are fragile structures that readily disiutegrate
to form: 2 substance essential to the clotting process.

When o person moves o an altitude of 14,000 feet,
where the oxygen concentration is low, his red blood
cell count may rise in a short time to 6 - 8 million per
cubic millimeter.

Most persous carry a number of specific antibodies in
their plasma.

Digested carbohydrates, absorbed as glucose, may be
stored in muscle cclls as glycogen.

Carbon dioxide diffuses out of the blood inte an alveotus
because its concentration is higher in the blood Lhan in
the lumen of the alveolus.

If the concentration of sugar in the plasma is higher than
Q.14 per cent the excess is not absorbed by the urinary
tubule but is excreted as a part of the urine.

Every body cell builds protein out of the amino acids
brought to it by the blood.

The oxvgen carried to every body cell, is used in the
oxidation of food, a process that releases energy for the
cell's activity,

In attempting to delermine his blood type a student
found that clumping of his blood occurred with both
serum from an A-tvpe individual and serun from a
B-type individual. This indicates that his bleed type was

A, A, B. B. C. O D. AB.
E. Aor B, but not certain which.

The relatively constant intcrnal environment of the
human body is made possible mainly by the

A. insulating effect of the skin.

B. digestive system and associated glands.

C. central nervnus system. D endocrine system.
E. cirenlatory system. sweat glands, liver. and kidneys.

Which one of the following stalaments about proteins
is most acceptuble?

A. Some kinds of proteins can best be distinguished
from cach other by studying the living body’s re-
action t0 them.

B. Scientists have worked out the chemicnl formulas
for over one hundred different kinds of proteins.

C. Repeated injections of certain protein foods into
the blood stream is a means of orolonging the life
of same hospital patients,

D. A protein molecule, generally speaking, is somewhat

simpler in chemical structure than a fat molecule.
E. Under normal circomstances the body utilizes pro-
tein foods as its chief source of enmergy.

A four-chambered heart is more efficient than any other
type because

A. gll four chambers carry freshly oxygenated blood.
B. more blood can be pumped in a given pericd of time.
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C. ¢ne side of {he hearl resls altermalely while the
other side pumps blood.

D. the Dlood aad lymph are cirenlated in separate
sysiems.

E. freshly oxygenated blood is kept separated from
moxygenatect blood.

Ttem 234 deleted.

235,
{120y

236,
(1.20)

237,
{1.20)

238.
{1.20)

The immedinte environment of internal hody cells is

A. cartilage tissuv, B. Lissuc [uid. C. the hicod.
D. muscle tissue. E. epithelinl tissue.

Which of the following is not closcly related to the
nthers?

A. Acidophil. B. Basophil. C. Neutrophil.
D. Lymphocyte. E. Leucoplast.

Fibrinogen of the: bload is believed to play an tmpor-
wunt part in the

A. clotting of the blood.

B. transpart of oxygen in the blood.

C. trausporl of carben dioxide in the hlood.
D. destruction of injurious bacterin.

E: formation of white corpuscles,

Red biood corpuseles placed in pure distilled water
will he likcly to

A, undergo no appreciable change.
B. shrink consideruhly in size.

C. swell to the point of bursting.
D, lose their motility.

E. show considerable agglutination.

Itemn 239 deleted.

240,
(1.20)

241.
{1.20}

242.
(1,20}

243,
(1.20)

244,
(1.20)

The red corpuscles in hlood flowing through the jugular
vein differ from those in blood flowing through the
pulmonary vein by

A, possessing less oxyhaemoglobin.
B. possessing more oxyhaemoglobin.
C. being smaller in size.

D, circulating more rapidly.

E. being brighter red in color.

Blood flows fastest in

A. capillaries. 3. large arteries.

C. medium sized arteries.  D. medium sized veins.
The blood pressure is highest in

A, large arteries.  B. capiliaries.

C. large veins. D. lacteals.

Which of the foilowing would not be found in the cross
section of an artery from a person in normal health?

A. Connective tissue. B, Muscle tissue.
C. Cartilage tissne,  D. Endothelial tissne.
E. Lumen,

Defibrinated blood

A, will dot more readily than whole blood.

B. is blood which lacks white corpuscles.

C, is better than whole blood for transfusion into 2
hemophilic person just hefore an aperation.

prer ]

D. is blood which has had the red corpuscles removed.
E. would be worthless for transfnsion into a hemo-
philic to gtinulate clntling.

245, When both atrin and ventricles are completely relaxed
(1.20) from the heart conbvaclion which has just been com-
pleted, the next contraction js initialed by

A. an impulse from the atrio-ventricular bundle.,
B. yn impulse from the siis node.

C. flexing of the muscles of the alria,

D. opening of the nortic valve.

E. llexing of lhe museles of \he venlricles.

246. Type A DLlood is incompalible with type B hlood be-
(1.20) -ause the mising of

A. antigen A wilh anlihody B causes clumping of the

red corpuscles.

antigen A with antibody A eauses clumping of the

red corpuscles. .

antigen B with antibody A canses climping of the

red corpuscles.

. More than onc of the above is true.

None of the above is true, -

My 0 ¥

247. Those who belong to group AB can reccive a blood
(1.20) translusion [rom anyone, regardless of type, because

A. AB blood contains no antibody.

B. AB blsod contains no antigen.

C. the R factor is always absent from type AB hlaad.
D. AB blood contains no caleium.

E. AB blood contanins no thrombokinase.

Itern 248 deleted.

249. Increased heart rate of 10 to 12 beats per minute when
(1.20) a person, who has been reclining quietly, stands up
would probably indicate that the person

A. has a weak heart, B. is physically normal.
C. might be g heavy smoker.

D. has an “athlete’s heart.”

E. is of a very nervous temperanient.

250, When the post-mortem examination revepls coronery
{1.20) thrombosis what has happened?

A. A bacterial infection of the heart muscle has caused
its disintegration to the point where it could no
longer function.

B. The individuals blood contained an insulficient
number of red corpuscles and death resulted from
deficiency of oxyhemogiobin supply to the body
tissue,

C. Death was due to cerebral hemorrhage.

D. The individual was a bleeder and died from a failure
of the bloed to clot.

E. A blood clot has prevented oxygen and food from
reaching the heart muscle tissue.

251. Failure of the blood to clot readily when exposed to
(1.20} air may be due to

A, an oversnpply of erythrocytes.
B. a deficiency of leucocytes.

C. a superabundance of fibrin,

D. the presence of an embalns.

E. an inadequacy of thrombokinase.




252,

The artery that carries bload rich in carbon dioxide

(120} Dbut with a low oxygen content is the

253.
(1.20)

254,

(1.20)

255.
(1.20)

256,
(120)

257.
(1.20)

258.

B. carotid.
E. subclavian.

A. aurta.
D. iline.

C. pulmonary.

If o capsule of potassium iodide is swullowed

A. the quick appearance of jodine in the salivary glands
is due to complete absorption from the stomach.
absorption from the digestive tract is invariably
more rapid in the female than in the male.

. the potassium iodide will appear in the blood sooner
after swallowing than it does in the saliva.

. all of the jodine which is taken internally will be
seereted by the salivary glonds.

the only physical factor influencing absorption rate
is the health condition of the subject.

=B ~ B S

The passage of water in and out of the blood stream
of man is normally in a state of equilibrium. After a
hemorrhage less water leaves the blood stream because
of decreased

B. phagocytosis. C. diffusion.
E. number of red blood cells.

A. osmosis.
D. filtratiun.

A heart beat consists of the alternate contraction and
relaxation uf heart muscle. Although the flow of blood
should orcur only during contraction, the circulation of
blood in vessels is practically continuous because

A. the heart maintains the blood pressure during re-
laxation.

B. the nest beat oceurs soon enongh to keep the blood
flowing.

C. the vessels are drained in rcfilling the heart.

D. gravity is acting continuously.

E. the aorta takes over while the heart relaves.

Exchange of substances belween the blood and the
body cells takes place through the environment com-
mon to both, which is the

A, cell wall. B. endothelial layer.
C. tissue fluid.  D. blood plasma,
E. connective tissue layer.

Which of the following is unique about capillaries as
a kind of blood vessel? ‘

A. The blood usually flows through them in one direc-
tion.

B. A capillatry has a lumen or bore.

C. Diffusion of substances into and out of these vessels
is possible.

D. Capillaries have an endothelium,

E. Tihe formed elements of the blood are here carried
in the plasma.

The number of white bloed cells per ce. of blood when

{1.20) there is severe infection in the body is

A. greater than B. less than
C. the same as the number of white blood cells per ce.
of blood when the body is in geod health.

Directions for item 259—The following paired statements refer
to structures, functions, or factors which are to be eompared in
the quantitative sense. For each item mark space

76

A. if the entity described on the left is greater than
that on the right.

259.
(1.20

260.
(1.20)

261.
{1.20)

262.
(1.20)

263

(1.20)

265.

(120)

(1.20)

267

(1:20')

268.

{1.20}

C 100

B. if the entity deseribed on the left is less than that
on the right.

C. if the left and right are essentially the same.

The nwnber of
red corpuscles
per ce. of blood
wlien an indi-
vidual js ancmic
is

L. greater thun
2. less than
3. the sume as

the number of red
corpuscles per ec.
of hlood when un
individual is in
good health.

Which of the following is the first to break the propec
sequenec?

A. Left auricle.
C. Bicuspid valve.
E. Semilunar valves.

B. Pubaiwnary vein.
D. Left ventricle.

Which of the following structurcs is {are) found in
veins but not in arteries?

A. Muscles. B. Vulves.
D. Endethelial cells.

C. Connective tissue,
E. Interior cuvity.

In the following pair, blacken space A if the frst cle-
ment of the pair js definitely greater than the second;
space B if the second is definltely greater than the frst;
and spuce C if the two are upproximately equal.

1. Normal heart rate of a child.
2. Normal heart rate of a man.

In the following pair, blacken space A if the first ele-
ment of the pair is definitely greater thwn the second;
space B if the second is definitely greater than the first;
and space C if the two are approximately equal.

1. Affinity of carbon monoxide for hemoglobin.
2. Affinity uf uxygen for hemuglobin.

All the blood frum the digestive tract is drained by
the portal vein which directly curries the blood to the

A. hepatic vein. C. colon,

D. liver.

B. vena cava.
E. pancreas.

The movement of materials in aneba is carried out by
means of

A. absorptiun. B. filtration. C. capillary uction.
D. diffusion and flowing of cytoplasm.
E. a circulatory system.

In the following pair, blacken space A if the first ele-
ment .of the pair js definitely greater than the second;
space B if the second is definitely greater than the first;
and space C if the two are approximately equal.

1. Carbon djoxide concentration in the pulmonz;ry
artery. )

2. Curbon dioxide concentration in the pulmonary

vein.

In the following pair, blacken space A if the first ele-
ment of the pair is definitely greater than the second;
space B if the second is definitely greater than the first;
and space C if the two are approximately equal.

1. Number of red cells in a drop of blowd.
2. Number of white cells in a drop of blood.

In the following pair, blacken space A if the first ele-
ment of the pair is definitely greater than the second;
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space B if the second is definitely greater than the first;
and space C if the two are approximately equal,

1. Capillary blood pressure,
2. Venous blood pressure,

In the following pair, blacken space A if the frst cle-
ment of the poir is definitely greater than the sceond;
space B if the sceond is definitely greater than the first;
and spiace C if the two are approxinutely equal,

L. BRate of flow of blood in veins.
2. Rate of How of blood in capillaries.

The composition of the blood in man’s hody sy be
charaeterized us

. statie and unchanging.

fluctuating widely, maintaining no semblines of con-
stangy.

. maintaining itself in a state of dynamic eyuilibrivan,
. i1 homogeneous, red. viscous fluid.

. none ol the above.

mUa =

Items 271 - 272 deleted.

273.
(1.20)

274.
(1.20)

273.
(1.20)

=

977.
(1.20)

ERIC

The tricuspid valve lies between the

left auvricle and the left ventricle.

right auricle und the right ventricle.

. right ventricle und the pulmonary artery.
. left ventricle and the aorta.

. left qoriele and the right awricle,

BEO® >

In the event of a blood transfusion. of the following
sitnations the one which would not eause coagnlation
of the blood ol the tecipient is

A. B denor with A recipient,
B. A donor with AB recipicnt.
C. AB donor with B recipicnt.
D. B donor with O recipient.
E. O donor with B recipient.

The sequence of cvents in the elotting of the blood is

A. prothrombin -+ throwbin + calciuim — fbrin.
B. prothrombin -+ thrombin + calcivm — fibrin.
tiromhokinase -+ fibrin - fibrinogen.
C. tluombin + thrombokinuse + caleium
— fibrinogen.
fibrinogen -+ prothronbin — fibrin.
D. prothrombin —E thrombokinase + calcium
— thrombin,
thrombin + fibrinogen — fibrin.
E. prothrombin -+ fibrinogen — thrombin.
thrombin -+ thrombokinase -+ calciwum — fbrin,

Item 276 deleted.

The path followed by the blood i

A. right auricle — left auricle — lungs ~ right ventricle
— left ventricle — systemic circuit.

left avricle — . left ventricdle — hings — right auricle
~— right ventricle — systemic circuit,

C. right ventricle — left ventricle — systemic circuit —
right auricle — left auricle — lungs. '
right auricle — right ventricle — lungs — left auricle
— left ventricle — systemic eircuit.

Ly

278.
(1.20)

279.
(1.20)

250.
(.20

281.
(120

282.
(L.20)

283.
(1.20)

284.
(1.20)

01

E. right ventricle — Ickt ventricle — lungs — left auricle
- right auricle — systemnic eircuit.

In living tissaes of an cmbryo cultured artificially, it is
possible to distinguish with the naked eye heart muscle
from dinphragm muscle because

the muscle tissue from the diaphragm is striated.
the muscle tissue fron the diaphragm is made up of
spindle-shaped fibers.

the eclls making wp diaphragm mwuscle tissue are
nucleated,

. the heart nusele tissue is strinted.

the heart nuscle tissite i self-activating.

sy o FF

The cupilluries

A, Tave no true muscles in their walls,

B. resemble arteries exeept that they are smaller.

C. resemble veing exvept that they are smaller.

D. ultemutely contract and eapund in rhythm with
the heart beat, forcing the blood on its way through
them.

E. have three lavers in their walls.

The apparent size of @ hird is greater on & cold day
heeanse

A. cxternal cold so uffects our eyes ns to make objects
ook larger o us under those conditions,

B. the reduction in body temperature of the bird causes
it tu cxpand,

C. the feathers are not lying as flat on the Dody as
wawal,

D. eaternal eold canses the bivd reflexly to route moce
of its blood to the internal regions of the body.

E. of none of the above.

Blood circulating to the toes leaves the heart from the

A. right awricle, B. right ventricle,
C. left auricle. D. left ventricle.
E. atrioventricular node.

Failure of the blood to clot readily when exposed to
wir may be due to

A. un oversupply of erythrocytus.
B. a deficiency of leucocytes.

C. a superabandance of fbrin,

D. the presence of an embolus.

E. an inadequacy of thrombokinase.

Four of the following are found in the blood plasma.
Which one is not found in the plasma but is 2 com-
poucnt of the cellular portion of the blood?

A. Fibrinogen. B, Adrenalin being transported.
C. The anti-A antibody.

D. Nitrogenous waste in transport.  E. Hemoglobin.
Four of the following factors play a role in helping to
maintain the relative constancy of the red corpuscle
number in human blood. Which one is not directly
related to this function?

A. Oxygen availability.

B. Condition of the bone marrow.

C. Functioning of the liver.

D. Functioning of the spleen.

E. Functioning of the gall bladder.
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985, The relative number of white celis present in the blood
{1.20) from tine te time may depend upon

A, the presence ov absence of iufective agents in the
body.

B, the altitude at which the individual lives.

C. the amount of iron in the individual’s dict.

D. o sex of the individual—whether male or female.

E. none of the above Factors.

286. Bloud entering the heart from the posterior vena cava
{1.20) lwus most reeently been in the

A, finger tips. B. brain
D. lungs. E. loft venlricle.

C. lower abdomen.

287. The blued in the superior vena cava
{1.20)
A, has heen freshly oxygenated.
B. is enroute to the heart laden with earbon dioxide
absorbed from the body tissue.
C. has just Jeft the hemt and s enroute to the lungs
for oxygenation,
D. is rehuning to the hewt from the lungs.
E. has just left the heart and is enroute to the body
extremities.

288, The circulation of the lymph differs from the circula-
(1.20) tion of the Llood in man in that

A. the lymph vessels do not form a continuous closed
system.

B. the motion of the lymph is derived from contrac-
tion of the nodes rather thau a central heart.

C. no provision is made for destruction of harmful
bacteria.

D. the lympli vessels are not branched.

E. noue of the above; there are no differences.

289. What is likely to be the consequence if a person has
(120} blood platelets which de not disintegrate very readily?

A. He may die from agglutination in the capillaries.

B. He may be a bleeder.

C. He would likely be subject to coronary thrombosis.

D. He is likely to be anemic.

E. There is greater than average likelihood that his
death will be caunsed by a blood clot lodged in one
of the capillaries in the brain,

290. The structure of capillaries; when compared with
(1.20} arteries, reveals

A. no differences.

B. the lack of endothelium, muscle, and connective
tissue in capillaries,

C. a larger nufiiber of valves in the capillaries.

D. only one kind of tissue common to both,

E. the capillaries to be microscopic arteries.

291, Yudging on the basis of function performed, which por-
(1.20) tion of the heart would be likely to have the thickest
wall?

A. Left ventricle.  B. Right ventricle.
C. Left auricle. D. Right auricle. E. Pericardium,

282. What does the statement that a person with type O
{2.10) blood is a universal donor actually mean?

A. Type O blood can be transfused in any quantity
into the bleod stream of a recipient regardless of
the recipient’s blood type.

K 1102

B -

B. The percentage of the population having type O
bloud is so Large in comparison to all other types
cownbined that it is regarded as practically universal,

C. A porsou with Wype O blood has least to worry
about if he shenld reguire o transfusion,

D. A porson wilh Type A, 13, or AD blood ean receive

type O blood if it is transfused slowly and in small

yuantity at one time.

Type O blood does not have 1o be malched on the

basis of uny other autigen [actor before Deing

transfused.

=

For item 293, afler the excroise munber on the answer shect
blacken the enc leticred space which designales the most
similar siructure, condition, or process,

293. The function of the nodal tissues of the heart:
(2.10)
A, The {unction of the cpithelium of a villus.
B. The function of the nephridia of an earthworm.
C. The function of a traflic officer at an airport.
D. The function of part of the tissuc of a lymph
node.
E. The {unction of the islet tissue of the pancreas.

For item 294, after the exercise number on the answer sheet
blacken the one lettered space which designates the most
similar structure, condition, or process.

294. The action of the liver on old red bicod cerpuscles:
(2.10)
" A. The action of the cnzyme in the saliva on starch.
B. The act of changing the ofl in an autemobile engine.
C. The action of chioropbyll in photosynthesis.
D. The action of an acid in dissolving a metal.
E. The action of patriotic individuals in salvaging the
rubber in worn-out tires,

For item 295, after the exercise number on the answer sheet
blacken the one lettered space which designates the most
stmilar structure, condition, or process,

295. The shape of an ameba:

(2.10)
A. The shape of a paramecium.
B. The shape of a white bleod cell.
C. The shape of a red blood cell.
D. The shape of a bacillus.
E. The shape of a neurone.

For items 296-299 use the following key to indicate the
movement of water in each situation.

KEY

A. Water would be reduced in the living cell(s).

B. Water would be increased in the living cell(s).

C. Water would remain about the same in the living
celils),

D. Impossible to determine what would happen.

296. Normal red blood corpuscles in distilled water.
(2.20)

207. Normal red blood corpuscles in Ringer's solution.
(2.20}

298, Normal red bleod corpuscles in 5% salt solution.
(2.20)

299, An amebua transferred from a beaker of fresh water to
{2.20) a beaker of ocean water.,
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300.
{2.20)

301.
{2.20)

302.
(2.20)

Which of the following is evidence that substantiates
the hypothesis: “The protoplasm of each species in-
cludes at least one unique protein?”

A. The "Bh” factor of the blood.
B, The “A” factor of the blood.
C. The "B” factor of the blood.
D. The “N” factor of the blood.
E. None of the ahbove.

In which of the following situations is the molecule
an integrul part of the intcrnal environment of the
organism? .

A. A molecule of osygen in an air sac of the lung of
a frog.

B. A molceule of water in the stomach of a turtle.

C. A molecule of nitrogenous waste in the urcter of a

ehicken.

D. A molecule of sugar in the blood of man.

E. A moleeule of protein in the cavity of the hnnan
intestive.

Mr. Jones is always “short of breath” or has a very
high breuthing rate. Which statement below is best
associnted with this condition? :

His red blood cells are deficient in hemoglobin.
He has Yess than the normal number of red blood
cells per cu. mm.

His red bone marrow is underactive.

. His thyroid gland is overactive.

Any one of the above could cause these symptoms.

HOpO W

ltems 303 - 307 refer to the diagram.

303.
{2.20)

The schematic system or systems that show the greatest
evolutionary advancement as interpreted by the ori-
terion of requiring all the blood to be oxygenated before
being returned to the body tissues is or are

A. 1 and 2
D. all three.

B. 2 and 3. C. 1 and 3.
K. none of the three.

4

304.
(2.20)

305,
(2.20)

306.
{2.20)

307.
(2.20)

308.
(2.20)

The schematic system or systems that show the greatest
evolutionary advancement as interpreted by the single
criterion of requiring the oxygenated blood to be de-
livered under the greatest possible pressure to all body
tisstues i or are

A/l B2 C3 D land2 E 2andad

In diagram number 3, the point of marked weakness in
a newborn child is indicnted by which Arabic numnber?

On the assumption that bacteria from body infections
will lodge in the heart and produce structural damnage,
which Arabic number in diagram 3 marks the point
where daunage would be most probable to develop frst?

The approximate point at which the lymplatic system
empties digested fats into the blood strean is marked
by which Roman nuweral?

All except which one of the following would tend to
substantiate the belief that the blood cirenlates through
the body in one dircction?

A. People who suffer from hardening of the arteries
tend to have poor circulation in the lower limbs,

B. Closing off (with clamps) both vena cavas and the
pulmonary vein in an anacsthetized experimental ani-
mal causes the two auricles of the heait to collapse.

C, 1f the aorta and pulnonary artery are closed off in
an anaesthetized animal the two ventricles of the
heart wend to swell up.

D. Blocking of an artery in a live animal causes an
accumulation of blood in that artery on the side
toward the heart.

E. Cutting a large artery in a live animal causes blood
Lo spurt out from only one cut end.

For items 309 - 311 use the following key-

309.
(2.20)

310.
{2.20)

311.
(2.20)

312,
{£.20)

03

KEY

A. A blood sample is allowed to fill a capillary tube.
After 2 minutes the tube is broken and the contents
observed.

B. A sealed glass tube containing water has a small
portion of & soluble dye in the bottom. The tube is
observed at intervals.

C. A diluted sample of blood is trcated with a variety
of serum obtained from other people and then sub-
jocted to microscopic examination.

D. Samples of blood containing sodium oxalate are
treated with potassium chloride, calcium chloride,
and sodium chloride. The sarmples are observed after
shaking.

E. Blood samples are allowed to be absorbed by a
special kind of test paper. The paper is then com-
pared with a standardized scale.

The hemoglobin content of blood varies among indi-
viduals under variable circumstances.

The rate of clotting of hlood varies among individuals
under variable circumstances.

The blood type of all military individuals was required
to be stamped on their identification tags.

Which of the following is not occurring in the human
fetus just prior to birth?

A. Circulation through the systemie circuit.
B. Cellular respiration.
C. Circulation through the pulmonary circuit.

79
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D. Discharge of witrogenous waste inta the blood stream.
E. Mitosis.

Ttem 313 deleled,

314. Which of the following would characterize hlood that
(2.20) is flowing threugh the pulnionary veins?

A, Tt conliins more CO- than blood in any olther part
of the baody,

B. It is purplish red rather than searlet red in color.

C, Tt has been freshly oxygenaled.

D. It contains more ved corpuscles per cc. lhan blood in
any other part of the body.

E. Iis composition is no different than that of hleod in
athier parts of the bodv.

Items 315 - 320 are concerned with the principles which under-
lie the following diagram.

Chemical stimulation
of the bone marrow

Decreased O: in
air breathed

. creascd O
in blood

/

Decreased red cell
count {Anemia)

Inereased red
sell destruction

Increased red
cell production

Increased O *__Increased red
in the bleod 1l count,

For items 3175-320 mark each statement according to the follow-
ing key:

KEY

A. The statement is probably frue.

B. The statement is probably false.

C. Biclogical science offers no basis on which to fudge
the truth or falsity of the statement.

315. [If an individual who has lived for many years in Miami,

(2.20) Florida moves to Denver, Colorado, he is likely to ex-

perience a decrease in erythrocyte count within a few
months after moving.

316. The blood of a factory eniployee who paints luminous

(2.20) HAgures on watch and clock dials will tend to show a
higher hemoglobin percentage than the blood of an
employee who assembles the mainsprings for the clocks
and watches.

317, Within limits, man’s body will compensate to meet
{2.20} changed demands made upon it.

218. Serving as a blood donor, even to the extent of giving
(2.20) only one pint of blood, does a certain amount of irrepa-
rable damage to the body.

319. X a crayfish or lobster accidentally loses a nipper or leg

(2.20) the missing part will eventually be replaced by regen-.

eration of & new one, but if a man accidentally loses
a finger, no new finger will develop to replace it; there-

fore it can be said that man lacks the power of biological,

regeneration.

320. The diagram above demonstrates that a deficiency of a
substance can Serve as a stimulus.

80

The muscle of this heart has been ent in such a way that its
four sets of valves can be scen. Answer the items 321 - 326 by
blackening the space for the letter referred to in the diagram.

321. The valve located between the right auricle and right
(2.20) ventsicle.

322. The valve located at the base of the aorta.
(2.20)

323. The valve between the left auricle and ventricle.
{2.20)

324. When the blood passes through this valve it is in the
{2.20) pulmonary artory.

325. The valve that prevents blood from Rowing back into
(2.20) the left ventricle.

326, The valve that prevents blood from fowing back into
(2.20) the right auricle.

327. Right after elimbing a mountain there are more red
{3.00) cells in the bloed than hefore becanse

A. the bone marrow is stimulated to produce more new

red cells,

B. the red cells stored in the spleen are released with
the blood.

C. the spleen is stimulated to produce more new red
cells.

D. the red cells siored in the bone marrow are released
into the blood.

Items 328 - 341 are concerned with the possible explanation of
what causes the heart to beat. Consider the following.

Hypothesis: The heart has an independent system within itself
which in#tiates the heart beat.

Answer items 328 - 341 by using the following key. (Sugges-
tion—it may be helpful first to classify the items ag trwe or false.)

" KEY

A. A statement which is frue, and tends to support the
hypothesis.

B, A statement which is true, and tends to refute the
hypothesis. - Lo :

104 -
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328.
(2.00)

329.
(3.00)

330.
{3.00)

381,
{3.00)

L

332.
{3.00}

333.
* {3.00}

334,
(3.00)

335.
(3.00)

336,
{3.00)

—

337,
(3.00)

338.
{3.00)

339.
{3.00)

340,
(3.00}

341,
(3.00)

{
342,
(3.00)
343.
{3.00)
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C. A statemient which is felse, but which, il it were
truc, would tend to support the hypothesis.

D. A statement which is false, but which, if it were
true, would tend to refute the liypothesis,

E. A statement which is irrelevant to the hypothesis,
regardless of its truth or falsity.

In an anesthetized apimal the heart continues to beat
even after all nerves leading to it are severed.

A pair of nccelerator nerves from the meduila tend to
speed up the heart rate in a normal living mammal.

The heart continies to beat after it s removed com-
pletely From the anesthelized animal’s body.

A few drops of warm Ringer's (nutrient) solution sprayed
on the heart of a freshly ancsthelized, dissected Frog
canscs the heart rate to aceelerate.

A piece of heart tissuc ent from the wall between the

quiricles continucs to contract longer and more vigor-

ously than a piece of heart tissie cut From the lower
tip of the ventricles.

The valves of the heart open in one direction only,

The heart rate accelerates when the animmal or person is
frightened.

In an anesthetized animal if the Vagus nerves leading
from the medulla are cut, the heart will beat faster.

An exclised frog's heart which has stopped beating for
one hour can be revived and made to resume beating if
adrenalin and Ringer's solution are sprayed over it.

Rate of heart beat iy regulated by the autonomic nervous
system.

The heart has a set of blood vessels within itself which
supply its own tissues with blood.

The licart rate can be regulated by stimuli originating
in the cerebrum.

A frog's heart is three-chambered, while a munmalian
heart is four-chambered.

When the nerve tissue from a fresbly excised king
crab’s heart is removed, the result is immediate cessa-
tion of its beating. (This statement is a fact.)

For item 342, after the exercise mumber on the answer sheet
blacken the one lettered space which designates the most
similar structure, condition, or process.

The function of the cells surrounding each stomate:

A. The function of cells in the islet tissue of the
pancreas.

. The function of the fame cells in 2 fatworm.

. The function of the nematocysts of a hydra.

. The function of the valves in a vein.

. The function of white bluod corpuscles.

Hoaw

In phosphorus poisoning the liver produces less fbrino-
gen. This

A. increases the clotting time of blood.
B. decreases the clotting time of blood.
C. increases lymphocyte production.

D. increases the rate of the heart beat.
E. has little or no effect.

344,
(3.0}

345.
(3.00)

346.
{3.00)

347.
(3.00)

In the disease hemophilia, the blood platelets disinte-
grate slower than normally. This

A. prolongs the elotling time of blood because caleium
ions would not be released rapidly.

B. shortens the clotting time because the mnnher of
whole blood platelets detennines the rapidity of
clotting.

C. prolongs the clotting time because thromboplastin
would not be released rapidly.

D. has little if any effect on the clotting tine.

E. prolongs the clotting time becanse Rbrin is released
slowly.

Wlhen it is inhaled, carbon monoxide chemically com-
bines with hemoglobin. This would rapidly

A. cause arterial blood pressure {o rise.

B. increase the amount of oxygen going to the tissues.
C. decrease the mnount of oxygen going to the tissues.
D. increase the clotting time of -blood.

E. cause dilation of all veins.

In attempting to determine his blood type a student
found that clumiping of his bivod occurred with both
A-serum and B-serum. This indicates that his blood type
was

A. A, B. B. C. O. D. AB.
E. A or B, but not certain whicl.

The disintegration of blood platelets is impaired.

A. The production of red blood corpuscles is reduced.
B. The dotting of blood is affected.

C. An embolus is likely to form.

D. Thrombosis may result,

E. Nothing abnoermal will happen.

For items 348 - 351, after the number on the answer sheet
which corresponds to that of each of the following physiological
reactions, blacken the gne lettered space which designates the
item at the right that best describes the adaptive significance
{i.e., value of the organism) of the reaction.

348,
(3.00)

349,
(3.00)

350.
{3.00}

351.
(3.00)

Phypiological Reactions Adaptive Significance

When environmental A,
temperature falls the

skin blood vessels con-
strict.

This aids in correlating
the activity of the part
with the quantity of
blood going to it per
minute.

Excessive heat radiation
is prevented.

Blood vessels going t¢ B.
skeletal muscles dilate
during exercise.

Enables each cc. of blood
to carry about as much
oxygen as under more
usual environmental con-
ditions.

When environmental C,
temperature falls, me-
tabolism is increased.

Acclimation to high al-
titudes involves an in-
crease in red blood cells.

. Contraction of

. Increased heat loss is off-

set by increased heat pro-
duction.

skeletal
muscle forces venous
blood back to the heart.

Plasma aione is to be used in a transfusion. What must

be known?

A. The blood group of the donor.
B. The blood group of the recipent.
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353.
(3.00)

C. The blood group of both donor and that of vecipicnt.
D. None of these.

In the human {etus just prior to bicth there is o large
opening allowing blood to fow directly between the
left and right auricles. From this it could be inferred
that the

A. lieart does not function prior to birth.

B. pulmonary systein does not function prior to birth,

C. heart of the fetus carries unoxygenated blood only.

D. heart of the fetus carries oxygenated blood only.

E. ventricles alone of the fetal heart are Functional
prior to hirth.

For itemis 354 - 358 select the substance naned in the key
which would be most appropriate for the usc or need indicated.

354.
(3.00)

355,
(3.00)

356.
(3.00)

357,
(3.00)

358,
{(3.00)

3586.
(3.00)

360,
(3.00)

381.
(3.00)

82

KEY
A, Whole blood. B. Plasmu.

C. Serum globulin, D. Blood grooping seeum,
E. Fibrinogen and thrombin.

An acecident victima in a remole aren shows symptoms
of severe shock.

A child is exposed Lo mcasles.

Several days after being admitted to a hiospital o patient
develops symptoms of anemia.

A man is preparing for hazardous employment.

A severely bumed patient enters a haospital,

Four individuals, W, X, Y, and Z were interested in
their blood types. Individual Z knew that he was of
type O. In which of the following cases could the
blood type of one of the other individuals be definitely
determined?

A. 2’ serum chimped the corpuscles in a sample of Xs
blood.

B. Z’s serum clomped the corpuscles in a sample of Y's
blood.

C. X's serum did not clump the corpuscles in a sanple
of W’s blood.

D. Z's serum did not clump the corpuscles in a sample
of W’s blood.

E. None of the above.

The semilunar valves do not flap into the cavity of the
ventricle when the ventricle relaxes since

A. the valves are built as pockets opening toward the
ventricle.

B, the valves are built as pockets opening toward the
utery.

C. the valves are attachied by tendons at their “free”
ends to the inner wall of the ventriele.

D, the pressure inside the artery is greater than inside
the ventricle.

E. none of the foregoing, since the valves do flap into
the ventricle.

As a last resort when other treatment for extremely high
blood pressure has failed an operation is sometimes per-
formed. Judging from the basic cause of blood pressure,

e
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(o p)

362,
(3.00)

363,
(3.00)

364.
(3.00)

365,
{3.00)

which one of the following would most likely be done
in such an operation?

A. Saine of the veins in the lower limbs are removed.

B. One branch of the vagus nerve leading to the heart
is cut in an attenpt to reduce the frequency of the
lieart beat, '

C. A branch of vagomotor nerves which regulate con-
traction of certain blood vessek is cut.

D. The patient’s spleen is removed.

E. Some of the bone marrow in the larger bones of the
body is inactivated.

If lymph ceased to circulate which of the following
would be most dircetly alccoted?

A, Fat digestion.

B. Transport between the body cells and the blood.
C. Production of red blood cells.

D. Lymphatic absorption of carbohydrates.

E. Circulation of hlood pltclets.

What i5 likely to he the consequence if a person has
blood platelets which do not disintegrate very readily?

He may die from agglutination in the capillaries.
He may be a hiceder.

He would likely be subject to coronary thrombosis.
. He is Tikely lo be anemie.

There is greuter than average likelilood ihat his
death will be caused by a blood clot lodged in one
of the capillaries in the brain.

EOUOEP

A patient who has had o hemorrhage is given, by acci-
dent, a liberal injection of distilled water into one of his
veins. This would

A. have no unfavorable effect as long as the water is
free of gemms.

B. be fatal, because there would be too much fluid.

C. probably be fatal, because the red blood celk would
Tupture.

D. probably be fatal, because the red blood cells would
shrivel.

E. have no serious effect because “thinning” of the
blood is a natural phenomenon.

The immediate environment of the eells of a mammal
is maintained constant within narrow limits as a result
of the nearly constant composition of

A. blood in the entire extent of all systemic arteries.
B. blood in the entire extent of all systemic veins.
C. blood in the entire extent of all tissue capillaries.
D. lymph in lymphatic vessek.

E. the external environment.

In the following groups of items 366 -393, a component of
blood (printed in italic capitals) is followed by a numbered series
of organs or tissues.

Directions: For each organ or tissue under normgl cireumstances
in the adult mammal, blacken answer space

A. if some of that component of blood Jegues the blood
passing through capillaries in the organ or tissue.

B. if some of that component of blood eniers the blood
passing through capillaries in the organ or tissue.

C. if some of that component of blood is used up by
chemical reactions inside the capillaries in the organ
or tissue.

D. if some of that component of blood is produced by
chemical reactions inside the capillaries in the organ
or tissue.
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366.
(3.00)

367.
(3.00}

368,
(3.00}

369,
(3.00)

376.
(3.00)

377
(3.00)

378.
{3.00)

381.
(3.00)

as2.
(3.00)

— -

385.
{3.00

386.
(3.00)

389.
(3.00)

(3.00)

391.
(3.60)

394,
(3.00)

E. if that component neither eniers nor leaves the blood,
aor is chiemically altered in blood in the capillaries
of the organ or tissue.

GLUCOSE (disrcgard the amount mctabolized by the
cells in the blood). ... ... .. e

A gland in e small 370
intestine full of food.  (3.007

Intestinal villus in ab- 371,

Absorptive portion of
kidney tubule.

Active skeletal muscle.

sorptive portion of (3.00)
small intesline full of
372, Ileart.
digested food. (3.00
Liver during absorp-
tion of food Ffollowing 9?3}3 Lungs.
a large well-balanced (300
meal. 374, Brain.
Bowman's capsule of (3.00)
kidney tubule. 75, Kidney as a whole.
(3.00)

REDUCED HEMOGLOBIN (Give all correct answers
for each of items 376-380)....... ... .o it

379,  Active skeletal muscle.
{3.00)

Lungs. 380.
(3.00)

Red bone marrow.

Absorptive portion of
kidney tubule.

A tland in the wall
of small intestine {jeju-
num) full of digesting
food.

GASTRIN
Wall of stomach which 383

Wall of duodenum

contains protein food,  (3.00) with acid contents.
Wall of duodenum 384. Thyroid.
with alkaline contents.  (3.00)
CALCIUM ION . ...ttt
Growing bone. 587. Mammary glané]s dur-
{3.00) ing lactation.
Growing teeth. 388, Intestinal villus of ab-
{3.00) sorptive portion of
small intestine with di-
gested food.
A PLASMA PROTEIN. ......cooiiiieiinienn..
Bowman's capsule of 392, Lungs
kiduey tubule, (3.00)
Secretory portion of 393, Active skeletal muscle,
kidney tubule. {3.00)

Intestinal villus in ab-
sorptive portion of
small intestine contain-
ing digested food.

In Chile, the Indians who live in the Andes have a
higher concentration of red cells in their blood than
have the inhabitants of the sea coast, because:

A. red-skinned peoples need more blood celis to main-
tain their skin color.
B. they work harder.

10#:
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C. the air they breathe has a lower percentage of
oxygen.

D. the air they breathe has a lower lotal content of
oxygen.

E. the air they breathe has a higher tolal cantent of
carbon dioxide.

395. What is likely to happen when the Ivinph production
(3.00) rate excecds the return rate?

A. The result is likely to be death from ruplure of a
lymphatic vesscl.

B. The pancreas will not be able lo produce sufficient
insulin, and diabetes may be Lhe ullimate result.

C. There is likely Lo be undue accumulation of fluid in
the spaces between cells, resulting in swollen ankles
or other body parts.

D. The muscles will be overstimnlated.

E. The supply of red corpuscles will be drastically
reduced, resulting in severe anemia,

396. During prenatal life, the human heort has an opening

(3.00) between the two auricles. In a few rare cascs this open-
ing persists into adulthood. What effect would this
persistence be likely to have on the athletic abilities of
the individual?

A. The individual would probably be able to davelop
into a super-athlete because his blood would get
oxygenated twice, instead of once, each time it
traveled around the hody circuit.

B. The individual could live a normal life and partici-
pate in athletics like any other average person.

C. The individual would probably have to live a rela-
tively non-strenuous life because his blood would
likely be oxygen-poor most of the time.

D. Very ravely would such an individual live to be old
enough to participate in athletics.

E. It would have no marked effect, but if an opening
persisted between the two ventricles the individual's
athletic ability would be greatly impaired.

Items 397 - 401 are concerned with reactions of various blood
types to different types of serum. The key represents microscope
slides on which the blood sample referred to in each item is
identified. For each item select from the key the slide that

applies and mark the corresponding answer space.
# g
& p

Key

-

@l

Serum from Serum from Serum from Serum from
type A type B type A type B
mdividual individual individual individual
&> F- g @ # e @

2 o ¢ ? o 2|4 93‘6 ao oo:
e e 4 AN 2 °
Serum from Serum from Serum from Serum from
type A type B type A type B
individual individual individual individual

397. Which slide represents the blood of an individual who
(3.00} could give a transfusion to anyone regardless of the
type of hlood possessed by the recipient?

398. Which slide represents the blood of an individual who
(3.00) could receive blood in a transfusion from anyone regard-
less of the type of blood possessed by the donor?
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399.
(3.00)

400.
(3.00}

401.

402,
(3.00)

403.
{3.00)

404.
{3.00)

405.
(3.00)

406.
(3.00}

407.
{3.00)
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Aruitoxt provided by Eic:

Which slide represents type B blood?
Which slide represents blood lacking antibedy a?

Which slide represents bloed lacking antibody b?

A red corpusele at equilibrium in & 0.9% sodium chiloride
solution is transferred to another sodium chloride solu-
tion, the concentration of which is 0.2%. The ultimate
fate of the corpuscle will be

A. o marked change. B. considerable shriukage.
C. swelling to the point of bursting.
D. color change to white. E. none of the above,

Congestion of the lungs, occurring in certain diseases,
stops the circulation through the lungs. One would
expect to find un postanortem examination

A. the right side of the heart distended (enlarged and
filled with blood).

B. the left side of the heart distended.

C. the two upper cavities of the beart distended.

D. the two lower cavities of the heart distended.

E. only the left guricle distended.

If a person’s blood count had been taken periodically
and the white cell number increased over a period of
time to 18,000 per cubic millimeter, it may he an indi-
cation that the person has

A. high blood pressure. B. ancmia.
C. abscessed teeth. D, hemophilin
E. hardening of the arteries.

A stroke may be impending when an embolus is moving
through one of the

B. iliac arteries.
D. brachial urterics.

A. subelavian arteries.
C. pulmonary arterics.
E. carotid arteries.

Which of the following is likely to oceur if a type AB
individual receives type O blood slowly in a transfusion?

A. The antibodies in his serum will cause the antigens
in the corpuscles of the transfused bloed to agghu-
tinate.

B. The relatively large amount of antibody material
brought in by the transfused blood is Likely to cause
his own blood to agglutinate.

C. The type O antibodies will cause many of the cor-
puscles of the AB blood to disintegrate.

D. The recipient in the transfusion is likely to suffer no
ill effects.

E. There is no basis for making any prediction in this
case.

When obtaining a blood sample from your finger for use
in a laboratory study on blood typing you were directed
to place » drop of blood in a vial containing 20 drops of
physiologival salt solution {0.9% sodium chloride). Why
was this sointion used in preference to distilled water?

A. The physiological salt solution supplied certain nutri-
tional elenents which were needed by the blood
cells.

B. The blood cells would be likely to shrink to half
their size if placed in distilled water.

C. The physiological salt solution was used because it
served as safeguard against bacterial growth.

D. The red corpuscles would swell and burst if placed
in distilled water.

E. Distilled water would probably huve served the pur-
pose just about ns well.

408. The high red corpusele gount of the Indians living in
{3.00) the Andes Mountains is most closely associated with
which one of the following?

A. More red blood cells are needed to maintain their
red skin colar.

B. Life is more rigorous in primitive situations than in
highly civilized urban areas.

C. The totul oxygen content of the air thev breathe is
lower than in lowland regions.

D. Exposure to frequent insect bites, especially the
anopheles mosquite, results i almost continvous
mitigen-antibody rcuction.

E. High red comuscle comnt is chiructeristic of races
with high protein diet.

The following is u digest on eirenlation taken from Harvey,

“The heart is coimmouly said to be the source and fuctory of
the vital spirits, from which life is given to the dilferent por-
tions of the body, yet that the right ventricle makes spirits is
denied—it merely gives nowrishinent to the lungs. So it is said
that the right ventricle of the heart is lacking in fishes {indeed
in all animals in which there are no hings), and that the right
ventricle exists for the sake of the lungs.

“The two auricles beat together and so do the tvo ventricles,
so that there are four distinct wovements in sprace. bt anly two
in time. This happens as follows:

“Two sets of movements occur together, one of the auricles,
another of the ventricles. These ure not simultaneons, but that
of auricles precedes that of the rest of the heart. The movement
seems to start in the avrieles and to spread to the ventricles.
This being filled, the heart raises itself, makes its fbers tense,
contracts. and beats. By this beat it at once ejects into the
arteries the blood received from the auricle; the ventricle send-
ing its blood to the lungs through the vessel called the vena
grteriosa, but which in structure and function is an artery; the
left ventricle sending its blood to the aorta, and to the rest of
the body through the arteries.

“Since blood is constuntly ser’ “rom the right ventricle into
the lungs through the pulmonary artery, and likewise coustantly
is drawn into the left ventricle from the lungs, as is obvious
from what has been said and the position of the valves, it can-
not do otherwise than flow through continuously. Then I thought
of the arrangement and stictures of the valves and the rest of
the heart. I hegan to think there was a sort of motion as in a
circle. This afterwards I found trme, that hloed & pushed by the
beat of the left ventricle and distributed through the arteries to
the whole body, and back through the veins to the vena eava,
and then returned from the lungs through the pulmonary vein
to the left ventricle.

“Thus it happens in the body by the movement of the blood,
all parts are fed and warmed by the more perfect, more
spiritous, hotter, and, I might say, more nutritive blood. But in
these parts this blood is vooled, thickened, and loses its powcr,
50 that it returns to its source, the heart, the inner temple of the
body to recover its virtue.

“Here it regains its natural heat and fluidity, its power and
vitality, and flled with spirits, is distributed again. All this
depends on the motion and beat of the heart.

“Meanwhile I know and state to all that the blood is trans-
mitted sometimes in a larger amount, other times in a smaller,
and that the blood circulates sometimes rapidly, sometimes
slowly, according to temperament, age, external or internal
causes, normal or abnornal factors, sleep, rest, food, excrecisc,
mental condition and such like.”

Anatontical Studies on the Mogion n! ﬁw
Heart and Blood by William Harvey (1578-1657
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For items 409 . 448, after each itern munber on the answer
sheet, hlacken space

409.
{4.20}

410.
{4.20)

411.
{(4.20}

412.
{4.20}

413.
{4.20)

414.
(4.20)

415.
(4.20)

416.
{4.20)

e

417. .

(4.20)

418.
{4.20}

-

419.
(4.20)

420.
(4.20)
421.
(4.20)

(4.20)
(4.20)
(4.20)
(4.20)
( (4.20)

427,
{4.20)

428.
(4.20)
{4.20)

430,
(4.20)

—
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A. if the siateinent is according to Harvey's conception
of circulation, but not the present conception.

B. if the statement is according to the present concep-
tion of cirenlation, but not Harvey's conception.

C. if the statement refers to a conception that is com-
mon to both.

D. if the statemeut is not true according to either
conception.

The pulmonary veins carry blood which is rich in
carbon dioxide.

The cells of all tissues are bathed in lymph.
The human heart contains fonr chambers.

The svstemic circulatlon is the flow of bleod from the
heart to all general body tissues and back to the heart.

Blood Rows through the heart from the left auricle to
the right ventricle.

The puimonary circulation is the flow of blood from the
heart to lungs and back to the heart again.

The blood carries heat to the different systems of the
body.

The substance hemoglobin is a red pigment with an
affinity for oxygen.

A “blue baby” is one in which the red blood cells
{ervthrocytes) are not red enough.

Blood plasma acts as a transporting vehicle for glucose,
amino acids, vitamins and hormones.

Human blood is one of the tissues of the body.

The lymph nodes function In manufacturing hemoglobin.
The lymph transports fats in the lacteals of the villi.
The haman heart receives no nervous stimulation.

The blood gbtains its heat from the heart.

The pulmonary artery conducts blood to the lungs.
Diastole, or the relaxation phase of the heartbeat, is due

to the expansion of the heart.

The valves of the veins are so placed that they direct
the flow of blood toward the heart.

The blood contains more red blood cells than white
blood celk.

Systole is the contraction phase of the heartbeat.

The aorta carries blood away from the heart.

The primary function of the right ventricle is to nourish
the lungs.
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431.
{4.20)

432.
{4.20)

433.
{4.20)

" 434.

{4.20)

435,
{4.20}

4386.
(4.20)

437.
{4.20)

438.
(4.20)

439.
{4.20

440,
(4.20)

441.
{4.20}

442,
{4.20)

443.
(4.20)

444.
{4.20)

445.
{4.20)

448.
(4.20)

447.
(4.20)

448,
(4.20)

449.
(3.00)

The coronary artery supplies blood to the bruin.

The hwnan heart can be considered functionally as two
distinct and separate force pumps.

The white blood cells (leucocytes) are able to ingest
bacteria.

Fats may enter the blood stream by way of the lymph
ducts.

Contraction uf the suricles precedes that of the ven-
tricles.

The capillary bed connects the arterfole with the venule.
Emotions cause changes iu the blood pressure.

Most persons carry a munber of specific antibodies in
their plasma.

Contraction of muscles results in the production or
release of the heat; the latter is vsed to wann the bloed.

The blood while warming the organs Is cooled and
thickened.

There is an increase In the circulation during exercise.

Carbon dioxide diffuses out of the blood inte an air
sac (alveolus) because its concentration is higher in the
blood than in the lumen of the alveolus.

Temperament is a factor influencing the rate of blood
flow.

Platelets are fragile structures that readily disintegrate
to form a substance essential to the clotting process.

The impuke for each heartbeat originates in a group of
cells called the sinus node, located in the wall of the
right auricle.

The right auricle and the right ventricle beat together
followed by the left auricle beating with the left ven-
tricle.

A clot which remains attached to its point of origin and
obstructs blood How is called a thrombus.

During ventricular contraction, the blood 15 forced into
the pulmonary artery and the aorta.

Acetylsalicylic acid (the active agent in aspirin), when
given to tonsillectomy patients to relieve pain, has the
adverse effect of prolongZing bleeding by diminishing
blood-clotting effectiveness. In connection with which
one of the following would the use of such a substance
which retards clotting be most advantageous?

A. An appendectomy. B. Cancer. C. Pubo.
D. Coronary thrombeasis.

E. Hemorrhage of the lungs.

Read the description of circulation by Descartes and answer
the exercises which follow it.

“We know that all movements of the muscles, as also all the
senses, depend on the nerves, which resemble small filaments,
or little tubes, which all proceed from the brain, and thus con-
tain like it a certain very subtle air or wind which is called the
animal spirits. . . . So long as we live there is a continual heat In
our heart, which is a species of fire which the blood of the veins
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there maintains, . . . and this fire is the corporeal principle of a1}
the movements of our membhers. . . . Its frst effect is to dilate
{expand} the Dblood with which the cavities of the heart are
filled; that causes this bloed, which requires a greater space for
its occupation, to pass impetucusly from the right cavity into
the arterial vein, and from the left cavily into the great artery;
then wbhen this dilation {expansion) censes, new blood imme-
diately enters frem the vena cava into tho right cavity of the
hearts and from the venous artery into the left cavity....The
new blood which has entered into the heart is then immediately
afterward rarefied (expanded) in the same manner as that which
preceded il; and it is just this which causes the pulse, or beating
of the heart and arterics; so that this beating repeats itself as
often as the new Dlood enters the heart. It is also just this which
gives its motion to the blood, and canses it te flow ceaselessly
and very quickly in all the arteries and veins, whereby it carries
the heat which it acquires in the heart to all parts of the body,
and supplies them with nourishment.”

For items 450 - 472, after each item number on the answer
sheet, blacken space

A. if the statement agrees with Descartes’ conception of
circulation, but not with the present conception.

B. il the statement agrees with the present conception
of circulation. but is not included in the above
account by Descartes.

C. if the statement refers to a conception that is in
agreement with both Descartes” conception and the
present conception,

D. if the statement is not true according to either
conception.

450. The human hecart contains four chambers.
{4.20)

451. The systemic circulation is the flow of blood from the
(4.20) heart to all general body tissues and back to the heart.

452. Blood flows through the heart from the left auricle to
{4.20) the right ventricle.

453. The pulmonary circulation is the flow of blood from the
(4.20) heart to lungs and back again to the heart.

454. The coronary artery supplies blood to the brain.
{4.20)

455. The human lheart can be considered functionally as two
(4.20) distinct and separate force pumps.

456. The aorta carries blood away from the heart.
{4.20)

457. The blood obtains its heat from the heart.
(4.20)

438. Systole is the contraction phase of the heartbeat.
(4.20)

459. The valves of the veins are so placed that they aid the
{4.20) blood in its flow toward the heart.

460. Diastale, ar the relaxation phase of the heartbeat, is due
{4.20) to the expansion of the heart.

461. The pulmonary artery conducts blood to the lungs.
(4.20)

462. The lymph nodes function to manufacture hemoglobin.
{4.20)

463. The lymph collects fats in the lacteals of the illi,
{4.20}

g6

464. The human heart receives nervous slimulation.
{4.20)

463, Human blecd is one of the tissues of the bedy-.
{4.20)

466. Blood plasma acts as a transporting vehicle for vitamin
(4.20) and hormones.

467. A “blue baby” i5 one in which the red blood cells
(4.20) (erythracytes) are not red enough.

468. The cells of all tissues are bathed in lymph.
(4.20)

469. The blood carries heat to the different syslems of the
(4.20) Dady.

470. The pulmonary veins camy blood which is rich in
(4.20) carbon dioxide.

471. The substance hemoglobin is a red pigment with an
(4.20) affinity for oxygen.

472. Blood in the artcries reaches the veins through capil-
{4.20) laries.

Items 473 - 487 involve a critique of the following account of
Sir Williamn Harvey's work on circulation.

“The work in which Iarvey expounded his new idea of the
circulation of the blggd was published in 1628 at Frankfurt am
Main. . . . After giving an account of the old traditional theories
on the subjects in which he sharply brings out their defects,
Harvey presents his own observations on the movement of the
heart. According to the old theory the walls of tho heart were
not muscular and the dilatation of the heart was its most impor-
tant function; by this ineans the blood was conveyed from the
veins into the heart. By careful experiments, of which he gives
an gccount; Harvey found that the heart is muscular and that,
on the contrary, its regular contraction is its most important
movement, which drives the blood forward—that is, out into
the blood vessels—just as it is likewise during this movement
that the heart beats against the thorax. In this movement not
only the ventricles of the heart take part, but also its vestibule,
the significance of which Harvey rightly emphasizes for the first
time. He then gives an account of the course of the bleod from
the right to the left side of the heart through the lungs. With
regard to the part played by the lungs and the air in this ircu-
lation he has not much to add to the hypotheses of his pred2ces-
sors, After having thus described the small circulation, Harvey
proceeds to a presentation of the blood’s movement in the body
itself and it is here that he brings cut his most daring originality.
According to the old theory, food was converted in the liver
into bloed, which was driven through the veins partly to the
heart, in order to receive the ‘spiritus vitelis,” and partly into.
the body. To this theory Harvey opposes a mathematical cal-
culation; if the human heart contains two ounces of blood and
gives sixty-five beats to the minute, then it drives in less than
one minute ten pounds of bload out inte the body. Such a quan-
tity of blood cannot incessantly arise from the food consumed,
but it must be assumed that the same quantity of blood inces--
santly circulates in the body; it is driven out through the arteries,
and returns through the veins. Harvey then collects a quantity
of evidence in proof of this conclusion from the relaton of the
arteries and the veins to the bedy. He investigates the arterial
pulse both in normal individuals and in those having calcinated
veins; hie opens a live serpent and ties up first the vena cava
and then the aorta; while the vein is emptied between the heart
and the ligature and swells op on the other side, the contrary is
true of the aorta. He studies the venous valves in a man's arm,
which were discovered by Fabrizio, and shows how they swell
below a ligature; he severs a vein and an artery parallel to it and
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shows that the blood flows from the differsnt ends of the wound.
On these and several other grounds, deduced from the study
of every possible animal form, he draws the conclusion that the
arteries convey the blood from the heart out into the body;
there it is transmitted into the ramifications of the veins and
flows from these into the principal vein and thence back to the
heart. The arterial blood, he considers, provides nourishment
for the body, while that of the veins is impure. How the transi-
tion between the arterial and venous System takes rlace he
could not explain; the capillary system Lie was unable to dis-
tinguish, . . . and he therefore assumed that some kind of rami-
fied hollows formecd the conmecting link between the two.
Another weak point in his theory was that he could never find
a satisfactory cxplanation of how the components of the food
are converted into blood, but he had to be content with the old
hypothesis that the liver was the medium in this process. He
lived to sec the discovery by others of the lvmphatic and thoracic
ducts, hut then he was no longer capable of realizing how well
these experiences complemented his pwn discoveries; he desired
to know nothing about them and on this point adhered to the
oM theory.

“If we commpare Harvey’s account of the circulation of the
blood with the old vascular theory, we find fundamental differ-
ences in the two conceptions, both anatomically and physio-
logically. According to the old theory the heart was not a
muscular organ; it dilated purely passively and allowed the
blood to cnter in order to be provided with ‘vital spirit,’ this
being the primary life-function of the heart, if it were not also,
as Aristotle and his followers until Cesalpino held, the center
of intelligence. Again, the blood moved of itself owing to the
specifically living qualities which the ‘spiritus™ lent jt. Harvey
on the other hand, proves that the movement of the blood is
due to the purely mechanical function of the heart: the heart’s
muscular contraction propels the Dblood out into the blood
vessels, through the arteries out into the body, thence back to
the heart through the veins, and so farther through the hings.
In this contrast lies, one may say, the great difference between
the ancient and the modern biological conception. Even Harvey’s
way of producing his proofs is purely inodern; while Servet
still refers back to philosophical speculations and the interpre-
tation of classical authors, Harvey propounds a purely mathe-
matical calculus on the volume of the heart and vascular systen
and continues to prove his thesis by means of observations and
experiments on a number of both higher and lower animal
forms. He thus fulfills in the sphere of biology the requirement
which his contemporary Bacon laid down as a principle of
science: to explain nature by experience based npon observations
and experiment. And even Galileo’s fundamental principle
goveming natural research—to measure what can be measured
and to make mcasurable what cannot be measured—is applied to
living nature by Harvey for the first time. Galileo also thought
that science can only explain how the forces of nature operate;
what their innate essential quality js will never be known under
any circunmstance. In his explanation of the circulation of the
blood Harvey does indeed fulfill the first half of this principle;
on the other hand, by adlering to the ancient belief in the vital
spirits in the blood he remains in his thecrctical eonceptions
entirely on ancient ground.”

Erik Nordvnskield, The History of Biology,
Alfrod A. Knepf, 1928, pp, 115-117.

478. Harvey's predecessors and contemporaries believed that
(4.20)

A. the blood courses through the body in a circle.
B. the veins pump the blood.

C. the heart “sucks” the blood from the veins.

D. the blood is manufactured in the heart.

E. the blood circulates in response o the force of
gravity.

474. At the time Harvey's repurt was published
(4.20)
A. the microscope had just been perfected hy Leeuwen-
hoek.
B. Schleiden and Schwann had announced the ell
Theory.
C. bacterial causation of tuberenlosis had been csuab-
lished by Koch.
D. phenomend not clearly understood were generally
attributed to supernaturnl causation.
E. Pasteur had just announced his treatment for rabies.

475.  Which of the following would best characterize Harvey's
(4.20) work?P

A. Harvey discovered the mode of circulation of the
blood accidentally.

B. Harvey was in complete disagreement with his con-
temporaries on all life phenomena.

C. Harvey nearly lost his life because of his new

theory.

Harvey spent a major portion of his life establishing

his theory of circulation.

E. Harvey's theory was publicly denounced by the
King of England.

D

476. In Harvey's day most published information akout body
(4.20) stracture and function was derived from

A. ancient philusephy. B, religions writings.

C. uneducated people with limited knowledge.

D. charlatans who profited by superstition then rampant.
E. astrologers.

477. In Harvey's day
{4.20

A. knowledge of body structure lagged behind knowl-
edge of hody functioning.

B. knowledge of body functioning lagged behind knowl-
edge of body structure.

C. most so-called scholars and scientists were very dull
and lacking in Ingenuity in comparison to present-day
scientists and scholars.

D. a scientist, no matter how capable, was obliged to
tone down his statements, no matter how accurate
and significant they were, or invariably stand to lose
his life by beheading.

E. scientists and scholars generally confined themselves
to narrow and more specialized fields of investigation
than is true among present-day scientists and scholars.

478. How would a scientist in Harvey's day have determined
(4.20) with certainty whether or not the heart is musculaz?

A, He could have read what Aristotle had written on
this subject.

B. He could have asked some of his colleagues.

C. He could have studied the heart action in dissected
live animals.

D. He could have reasomed ont an answer from all
known data by fitst setting up an hypothesis, then
testing it mentally to detemmine if it were logical,
without reference to any animal specimens.

E. Tt would have been impossible to answer this ques-
tion in Harvey's day.

479. Harvey's theory regarding the manner in which the
(4.20) blood passes from the right side of the leart to the
left side of the heart

A, was based upon the assumption that there is an

interconnecting valve between the right and left
ventricles.
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assumed the presence of a valve joining the right
auricle o the left auricle.

C. assumed an open circulatory system in which the
bloed leaves the right side of the heart through the

norta, passes freely about in the body cavities and |

re-enters the circulatory system by way of the veins
whichi conduct it to the left sice of the heart.

. was a radical departure from the prevailing con-
ceptions of his day.

. agreed in the main with the theories of his con-
temporaries.

=]

s

Harveys working hypothesis, used as a basis for dis-
proving the contemporary misconceptions of the systemie
circulation, might have been state:

A: The blood becomes a self-activating, living entity
after it has passed through the heart.

B. Food is converted into blood in the heart.

C. The red blood cells are manufactured in the bone
Marrow.

D. The blood is circulated through the body as a result
of muscular contraction of the heart.

E. The blood is dynamic—it is constantly being sub-

tracted from and added to throughout life.

Concerning the “spiritus vitalis”

A. Harvey was an objective scientist and considered this
theory, held by his contemporaries, as foolish.

B. Harvey had no other explanation, hence he was
inclined to accept this theory.

C. present-day scientists no longer speculate as to
whether it i5 vitalism or mechanism which makes
the body function.

D. this is a philosophical question which is of no con-
cern to biologists.

E. this terrn was invented by Harvey to describe aeration
of the blood.

Which of the following steps in Harvey's experiment
contributes least to his proof that the blood circulates?

A. Pinching off both vena cavas and the pulmonary
veins caused the two auricles to collapse. - -

B. Individuals with calcinated veins were included
among the subjects Harvey observed.

C. Closure of the gorta and pulmonary artery caused
the two ventricles to swell.

D. Blocking of any artery caused accumulation of blpod
in that artery on the side toward the heart.

E, Cutting an artery caused a spurting from only one
cut end.

Harvey was able to postulate the existence of capillaries
{though he never saw capillaries} on the basis of all
except which one of the following?

A. More blood is pumped through the arteries to the
tissues than could possibly be used up by the tissues.

434,
(4.20)

485,
{4.20)

486,
(4.20)

487.
(4.20)

112’

B. The veins receive more blood than can be accounted
for on any other basis than a connection with the
nrteries.

C. The blood which is pumped through arteries to the
lings returns to the heart through weins leading
from the lungs.

D, It is possible to drain off the blood of the body by
opening any lnrge artery or vein.

E. It was held that the blood moved from the right heart
into the left through openings in the partition be-
tween the two.

Harvey's paticnts, especially those with circulatory dis-
orders, probably

A. placed increased confidence in him as a result of his
thoroughgoing research.

B. took pride in having such an eminent man as their
attending physician.

C. read engerly the accounts of his research.

D. sought another physician. E. died promaturely.

‘Which of the following attributes of Harvey or his work
is least meritorious? '

A. Harvey confined his research to one major problem.

B. Harvey based his conclusions upon experimentation.

C. Harvey was not interested in other scientists’ dis-
covery of the lymphatic and thoracic ducts.

D. Harvey published his treatise after nine years of
continuous experimentation.

E. The King of England stood by Harvey and retained
him as court physician.

Harvey discovered the fact that the blood circulates by

A, using the method of Aristotle.

B. using the method employed by his own contem-
porary scientists.

C. using the scientific method which present-day scien-
tists employ.

D. deductive reasoning.

E. sheer chance—he happened upon it Quite un-
expectedly.

In deciding to carry through his work on the circulation
of the blood, Harvey

A. did the logical thing that anyone else in his circum-
stances would have done.

B. showed a selfish attitude in seeking personal fame
at the sacrifice of his patients’ welfare.

C. chose to increase the sum total of human knowledge
in preference to material gain and personal comfort.

D. gained the respect of all his colleagues and country.
men befaore he died.

E. did the medical profession frreparable damage for at
least a hundred years.
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DIGESTION, NUTRITION, METABOLISM

1. One reason food when swallowed nonnally does not
{1.10)} cnter the trachea is that

A. in the trachea, the peristaltic waves travel upward.
B. the air and food passages are separute in the
mammal.
. the voeal cords in the glottis close off the opening.
. the csophagus has clastic walls,
the Adnm’s apple bobs upward.

Moo

2. When milk is swallowed amd enters the stomacl,

(1.10)

A. sivee it is liquid it passes through the stomach and
is acted on only by the enzymes in *he intestine.

B. digestion of the double sugars in nilk continues
bricfly until the milk runs through into the intestine
where the fat and protein in milk are also acted
un by enzymes.

C. the milk is curdled so that it remains in the stomach
for pepsin to act on it

D. an especially rapid cnzyme in the gastric juice hydro-
lyzes the protein in the milk belore its runs through
into the intestine.

E. it passes immediately through the stonwch inasmuch
as milk does not require digestion.

3. The passage of food from the stomach to the smatl
(1.101) intestine is regulated by

. the rate at which food cnters the stomach.

the degree of acidity of the duodenal contents.
. the opening and closing of the pylorie valve.

. tlie volume of food in the stomach.

. the homone gastrin.

w0

Ttems 4 - 13. Place of aetion

A. large intestine. B. liver. C. mouth.
D. small intestine.  E. stoinach.
Where do the following enzymes act?
4. Amylopsin. 8. Lactase. 11. Ptyalin.
(1.1 (1.10% ’ (1.10)
5. Enterckinase. 9. Lipase. 12. Rennin.
(1.10) (1.10) (1.10)

6. Erepsin. 10. Pepsin. 13. Sucrase.
(1.10) (1.16) {L.10)

7. Glycogenase.
(1.10)

14. Digestion s peehaps most aptly defined as
(1.10)

A. the chanieal brenkdown of large organic food mole-
cules into smaller molecules which are soluble and
diffusible.

B. the intake of any kind of food by a living individual.

C the total physical activity of that system of organs
that includes the stomach, csophagus, liver, pan-
creas, and intestines.

D. the act of eating food, inchuding specifically chew-
ing and swallowing.

E. None of the above.

Directions: For itenis 13 - 20, blacken the answer space cor-
responding to the one appropriate portion of the digestive tract
from the list helow.

Ky

Portions of the Human Digestive Tract
A. Mouth. B. Stomach. C. Large intestine.
D. Esophagus. E. Small intestinc.

15. Salid food is “thoronghty liqueRied™ in this organ.
(1.10)

16. Digestion s completed in this organ.
(1.10)

17. Most of the water s absorbed into blood from the econ-
(1.10) tents of this organ.

18. This organ acts chicfly as o passageway for food.
(1.10)

19. Digestion begins in this organ.
(1.10)

20. Food is propelled in this organ by u complex nuscle
(1.10) protruding from jts wall.

For items 21 - 253, seleet the hest answer to cach of these items
from the key list below,

KEY

B. pepsin.
E. steapsin.

A. ptyalin. C. trypsin.

D. invertase.

21.  Which of the above euzyines is prodieed in the mouth?
(1.10)

22, Which enzyme acts on suerosc?
(1.10)

23. The action of whicli onzyme results in the production
{1.19) of amino acids?

24. Which enzyme requires an acid environment?
{1.10)

25. Which cnzyme acts on fats?
(1.10}

26. An cnzyme responsible for the digestion of proteins is
(1.10)
B. ptyalin. C. lactie acid.

E. trypsin.

27. The winino acids are products of the conversion of

(1.19)

A. maltase.
D. steapsin.

B. disuccharides.
D. glycerol. . polypeptids.

A. nwnosaccharides.
C. polysaccharides.

28. Bile is seercted by the
(1.1
B. kidneys. C. uriniferous tubules.

E. liver.

A. panercas.

D). small intestine.

29, Scurvy may be a result of deficieney in Vitamin
(1.10) .
A, A B. B. C. C. D. D. E. E.

30. Sugars and nitrates in the presence of certain enzvines

(1.10} may combine in the plant cell to form.
A. amino acids. B. cellulose. C. fatty acid.
D. starch.  E. glycogen.

For itemws 31 - 35 on questions about vitumins, an answer must
not he used more than once.

Vitmning:
A. Al B. C. C. D. D. E. E. K.
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32.
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33.
(1.10)

34.
(1.10)

35.
(1.10)

36.
{1.10)

37.
(1.10)

38.
(1.1}

39.
(1.10)

40.
(1.10}

41.
(1.1}

Which vitumin i dircetly reluted ta the process of
blood clotting?

Which 15 directlv related to the process of reproduc-
tion in cortain animals?

Which i veadily manufactured by the human body?
Which of the remuining is fat soluble?
Which of the remuiuing is water “soluble?

The characteristie of protoplasin to construct new proto-
plasm fram simple materials, and 1o hreak down living
matter is referred to by the general term

A. anabolism, B. C. cataholizm.

D. metabolism.

OSTIEORTS.
E. svinhiosis.

‘The chiaracteristic of protoplism (o construet new proto-
plasm fram simple materials, to oxidize food materials,
and to hreak down living matter is referred to by the
general term

A, amabelism, B.
0. metaholism,

OSTNOSIS, C. calabolism.
E. symbiosis.

Digestion scrves to

>

convert smull food particles into larger food par-
ticles.

convert sinpler foeds into more complex foods.

. convert larger non-diffusihle molecules into smaller
diffusible ones.

. convert foods into enzymes needed for digestion.

. repgulate the rate of metabolism.

Mo OF

Meatabaliswm is

energy releasing activity in a cell,

reproduction of a ccll. C. growth of a cell,

. exchange of materials in a cell.

the total of all chemicnl and physical ehanges oceur-
ring in protoplasm.

mowe

Castric juice contains

A. a starch-splitting enzyme and sceretin,

B. a protein-splitting cnzyme and hydrochloric aeid.
C. a fat-splitting cnzyme.

D. ull of the above substances.

E. nonc of the above substances,

The chemical element which is always present in pro-
tein but never in fats and carbohydrates is

B. hydrogen.

E. sodium.

A. carbon.
D. nitrogen.

C. oxygen,

Itern 42 deleted.

43.
(1.10)

44.
(1.10)

B
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Insulin js present in the

A. pancreatie juice.
C. thyroid.

B. pancreas.
D. adrenal glands.

Chemical agents produced by living things and having
the capacity to speed up or slow down chemical re-
actions in the body are known as

A. organic acids.
C. agglutinins,

B. inorganic catalysts.
D. enzymes, E. precipitins.
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The following enzymes are found in the paneveas

A. prpsin. B. lipase, C. sucrase, D. luctase.
Common white flour is abtained {frein that part of the

whent geed ealled

A. coleaptile.
1. grerm,

B. epithelium.
E. endosperm.

C. vmbirvo.

Clycugen is wainly stoved in

A, liver and nmscle.,
C. fat tissuc. D. ~ilki.

B. cartilage and bane,

Which ane of the following cnzvines is always present
in the month?

A. lactise. B. awlopsin, C. maltase.

. nonc ol these.

Clycogen is a

B. sonsaccharide,
D, polysaccharide.

A. wmanasaccharide,
C. disaecharide,

The following cnzyme digests carhohydrates

A. amylopsin.
D. pepsin.

B. trepsin, C. lipase.

The following secrcetion aids in the digestion of fais

A. bile. B. trvpsin,
ID. enterokinase,

C. pepsin,
Secretin stimulates the

A. salivary glands. B. stomach. C. adrenals.

D. pancreas.

Villi have the following funclion:

A. Secrction of adrenalin.

B. Scerction of intestinal juice.
C. Increasc ahsorption surface,
D None of these.

Which of the following enzvmces function hesl in oan
acid medium?

A. trypsin, B. amylopsin,
D. enterokinase,

C. pepsin.

Protcins are primarily used by the body to form.

A. carbolhydrates. B. fats,

D. none of these.

C. praotoplasm.

Deamination of proteins acenrs mainly in

A. the smull intestine, B. the pancreas.
C. the splecn. D. the liver.

Which of the following vitamins may be readily manu-
factured in our bhodies?

A A, B. B. C.C D. D.

Caleium is especizlly important in the diet for which
of the following?

A. Production of hemoglobin.

B. Production of bone and teeth.
C. Formation of red hlood cells.
D. Formation of white bloed cells,

| e !
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Laek ol iodine is olten rebied 10 which of the follow-
inyg diseases?

A, Beribori. 3. Scurvy C. Rickets.

1. Thvid disease,
Which of the Tolluwing is dircetly related 1o the process
of reproductivn?

A, Vitunin K.
€. Vilamin E,

B, Vitamin B,

D, Vitumin G {B2).

Which of the following is dircetly related to the process
of blow! clutting?

A. Vitumin 1.
C. Vitamin K.

B. Vituanmtin C.
D. Vilamin A

Four gruns ol carbeliydraes give

253 calorics,
none ol the above,

A. 37.2 colorics. B.
C. 16.4 cularies. D.

The water content af a normal man s approxiuately

A 0%, B.25%. C. 60 to 635 D. 93%.
Large comples molecules are subdivided chemically into
sialler, simpler components in digestion by the process

known us

B. condensation.
D. plasmolysis.

A, svuthesis.
D. svmbiosis.

C. hvdrolysis.
Raw (mcocked) sturches are digested to simple sugars
in the

C. small intestine.
E. pancreas,

A, mouth. B. stomach.,
D, ];u’g‘ imdestine,

Peyahin {in wan} is included iu the secretion of the

A. salivasy gland. C. liver.

D, stamacl,

B. punereas,
E. suall intestine,

The eficet af ptyalin is 1o

A, inercase the tonus of the inveluntary museles in
emergeney situntions,

B. digest starch. C. regulate the metabolie rate.

D. initiate the growth of secondary sex characters.

E. prevent tetany {muscle twitching).

The reaction of the digestive fluids secreted inte the
simalt intestine is

A B. alkaline. C. neutral.
D. E. indeteyminable,

acid,
variable,

The products ol fat digestion are absorbed by the

A, capillaries in the villi, B. facteals ju the vifli,
C. cupillurics in the walls of the stomach.

D. gall bladder. ]

E. finger-like appendage protruding from the caceum.

The largest gluel in man’s bedy is the

A. thyreid. C. liver,

D. pancre.s.

B. pitvitary.
E. kidney.

Aun end product of fat digestion is

A, glyeogen.

D. plycerol.

B. galactose.
. {ruetose.

C. glucose.
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Foud is moved alobyg throngh the intestine hy o wave-
like wotion known s '

B, flnctuation.
E. puristalsis.

A oscilbation,
D. permeation.

C. permutation,

Bevsides food absorplion, another Tinctiva of the villi is

A. lo mix the food in the intestine.

B, o munualacture enzymes,

C. te absorh nitrogenons waste products und Loxins,
D. lo inaclivate bacteria wluch tend o mulliply o

the inlestine,
E. to diseluoge adrenalin in emergeney situstions.

The chiel Tunction of roughuge is

A, to stimulute poristalsis,

B. to provide a reserve supply of concentrated fued
lor ciergency use oy the hody.

to buoild muscle tissne.

to provide certain vitmnins which tend to he de-
fcieut in the diet,

la provide « ruick source of energy.

C.
D

E.

Which ul the following is the richest source of vita-
min [DP

A. Citrus [ruits.

B. Green leafy vegetables (such as lettuce).
C. Fish oils.

D. Reot vegetables (carrots, turnips, cte.).
E. Lean beef.

Which vitamin should children eat in order to prevent
rickets?

A, Vitamin A,
D. Vitamin D.

B. Vitanin B.
E. Vitamin E.

C. Vitamin C.

The gall bladder stores and discharges a product which

A, regulates the metabolism of sugar in the body,
B. is 2 metabolic waste product valled urine,

C. digests protein foods.

D. facilitates digestion of protein foods.

E. breaks fat globules into smaller particles.

Riboflavin is

i vitamin.

D. a kind of fat.

A. o kind of protein. B.

C. a hormoenc. E. an enzyme.

The punercas will release its digestive fluid into the
pancreatic duct leading to the small intestine when
stimulated by

A. nerve impu].’ws from the autonomic nervous system.

B. bhydrochiloric acid from the digestive juiee in the
stomach,

C. scerelin in the Dleodstream.

D. the sensuation of bulk and pressure of foad cnter-
ing the fatestine.

E. nerve impulses Trom the bruin.

The bLest description of the function of bile is that bile

A. aids in the break-up {(emulsification) of fat particles
it smaller globules to facilitale cnzymatic action.

B. is o enzyine which digests fats in the small intestine,

C. is an eruyme which completes the digestion of thase
proteing which were only parliully digested in the
stomach,
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D. digests carbohydrates whicl escuped digestion by
the saliva.

E. is an endocrine secretion which regulales carbo-
hydrate mectabolism in the body.

An operation which impairs the flow of bile would
directly

A. slow the production of insulin,

B. impair the body’s wtilization of vitamin C.
C. retard fat digestion.

D. inhibit voluntary muscular reactions.

E. inhibit starch digestion.

A deficiency diseasc characterized hy soft, deformed
baones is

A. beri-beri.
D. rickets.

B. pellagra,
E. xerophthalnia.

C. scurvy.

The large molecules of protein, earbohydrates. and fats
arc broken down into simpler substances in the diges-
tive processes largely by mcans of

A. hydrolysis.
D. plasmolysis.

B. condensation.
E. agglutination.

C. synthesis.

Vitamin D is most abundnnt in

A. Spinaeh and other green leafy vegetables.
B. carrots and similar root vegetables,

C. lean meat. D. fish oils.

E. oranges and “grapefruit,

The process of digestion in wman is

A. limited strictly to the activity of the digestive tract.

B. the burning up of “foad” in each body ecll.

C. usually considered as the chemical breakdown of
food in the alimentary canal.

D. the absorption of foad from the digestive tract.

E. the assimilation of food in cach and every living cell.

The chicf substance abso/bed from the contents of the
large intestine is:

A. simple sugar. B. water.
D. fatty acids and glycerin.

C. amino acids.
E. glycagen.

In nan the organs that secrete protcases are

A. salivary glands and liver.

B. stowach, panereas, and small intestine.
C. salivary glands, liver, large intestine,
D. stomach, liver, and large intestine,

E. stomach, small intestine, large intestine.

The most important fat-splitting enzyme is stereted

by the

B. stomach. C. liver.

E. small intestive.

A. salivary glands,
. puncreaus.

Bile is important because it

A, aets a5 a hormone that stimulates the panercus.
B. has an enz: me that acts on Ffais.

C. emulsifies fats.

D. provides a suitable mediwn for the action of pepsin.
E. has a sterch-splitting enzyme.

Villi function in

A. moving foad along the small intestine.
B. secreting a fat-splitiing enzyme.
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C. scereting honnones that stimulate the stomuach,
D. increasing the sorface area of the small intestine.
E. absorbing most of the water from the intestine,

Excess amino acids in the hody are

A. stored as proteins in the liver.

B. deaminized in the liver.

C. climinated as such by the kidneys.

D. eliminated by the large intestine.

E. converted into proteins stored in the fal depots,

Gustric protease nets Dhest in

A. an alkaline enviromnent.
B. neutral environment.
D. in any environment.

C. acid cnvironment.
E. a waterless enviromnent.

In this organ, hydrochloric acid is formed.

A, Mouth cavity.

B. Pharynx.
D. Stomach.

C. Esoplags.
E. Small intestinc.

Most of the water in the digestive tract is absorbed
by the

C. stonwach.
E. lirge intestine.

A. phuaryns. B. csophagus.
D. small intestine.

Bile normally

A. passes directly to the small intestine,

B. is temporarilv stored in the pancreas.

C. is all re-absorbed by the small intestine.

D. provides an alkaline medinm required for mast effi-
cient action of pancreatic enzymes,

E. is re-absorhed, passes into the blood stream, and
then activates the pancreas.

The end products of protein digestion are

A. amino acids.  B. fatty acids and glycerin.
C. simple sugars, nitrate and sulphate salts.
D. double sugars and amines.

E. organie acids and amines,

Vitamins function as

A. sources of heat, B. body regulators.
C. sources of new proto-lasin,

D. sources of cncrgy. E. mincrals.

Night blindness results from a mild deficicney of

A. Vitomin A,
D. Vitamin D.

B. Vitamin B.
E. Vitnmin K.

C. Vitamin G.

Citrus foods are good sources of

A, Vitamin A.
D. Vitamin D.

B. Vitamin Bi. C. Vitamin C.

E. Vitamin E.
Rickets results from a deficiency of

A. Vitamin A.
D. Vitamin D.

B. Vitamin B1.
E. Vitamin E.

C. Vilamin C.

Nonnal caleification of bone results from o supply of

A, Vitminin A.
D. Vitamin D.

B. Vitanin B;.
© E. Vitmnin E.

C. Vitamin C.

F——




Q

ERIC

Aruitoxt provided by Eic:

102. Carbohydrates and fats are utilized by the hody as
{1.10} Ssources of

A. cnergy.  B. new protaplasm.
C. mincral coutent. D. body-building materials. 111
E. vitamins. {1.10}

103. Proteins are sourees of

(1.10)
A. cnergy. B. calcimn and phosphorns.
C. minerals. D. body-building matcrials,
E. vitamins,
104. Mineral salts function 112.
{110} {1.10)
A. in muintaining body temperature.
B. in maintaining a proper environment for body cells.
C. in building new protoplasm.
D. in providing heat. E. in providing energy. 113,
{1.10)

105. The body uses iron

{1.10)

for proper tooth and bone construction.

for the development of brain tissue.

to prevent excess loss of salts during sweating.

. to synthesize vitamins,

to maintain a good supply of hemoglobin in the
hlood.

OO

106. Cualcium and phosphorus are utilized for
(1.10}

A. prevention of anemia.

B. maintenance of the hlood stream in proper condi- 14,

tion. (1.10)
C. proper bone and tooth construction.

B. organic ealalysts which hring abont the chemical
reactions which take place in the hady.
C. antibodies which enable the body to resist disease.

Which of the following is not u function of the liver?

Storage of carbohydrates in the form of glyeogen.
Breuk-up of worn-out red blood eclls,

Secrction of a digestive juicc containing enzymes
for fat digestion.

. Helping to trap invading microorganisnys by the
fixed phagoeytes in the walls of its capillarics.

T awy»

Which one of the following is condueted from the
cigestive tract by the lymphatic system?

A. Hyvdrochlarie acid.
C. Glyeerol.

B. Awino acid.
D. Glueose. E. Nonc of these.

What is the role of vitaming in metabolism?

A. They supply cnergy,

B. They are known to be heneficial but their Funclion
is unknown.

C. They constitute the hulk of the raw muaterials which,
when deposited in hones and teeth, give these strue-
tures hardness.

D. They constitute the balk of the raw materials from
which protoplasm is built.

E. They function in regulating certain reactions essen-
tial to life.

Trae-Fulse

The large intestine is alsa known as the colon,

D. digestion of certain food materials. Truc-False
E. J h 5.
stofage of carhohydrates 113. An enzyme is an organic catalyst.
107. Constipation is {110}
(110) Truc-False

A, the too rapid movement of walerinls throngh the
colon, resulting in watery stools. 116.
B. commonly known as dyspepsia and is a specific ail- (1.10}
ment of the digestive tract.
C. due to too much balk fuods which decrease the 117.
muscle lension of the digestive tract. (1.10)
D. the retention of fceal material in the colon with
accompanying drving of feeal material by absorp-
tion of some water from it.

108. Pvarrhea is a discase of the tecth characterized by

(L.10}

A. tooth abcesses,

B. irregular alignment of permanent teeth.

C. destruction of pulp cavity.

D. pus formation between the teeth and gum with a 118.
gradual disintegration of jaw bone, (110}

E. inflammation of the mouth lining.

T

109.
(1.1

he pulp of a tooth consists of

mnsele and blood vessels,

nerves and muscles,

. nerves and blood vessels,

. blood and nndigested food weaterials.
. muscles, Iymph, connective tissue,

gowy»

119.
{1.10}

o]

110, DLnzymes are
{1.10) ,
A. substances which are taken into the body along

with food.

118

Lipase is a starch splitting emzyine.

What role is plaved hy bile in the digestive process?

A. It is an enzyme which converts fat molecules into
simpler molecules.

B. It increases the nuwmber of fat particles and hence
their total surface area.

C. It relenses the energy stored in fats, making it
available to the body.

D. Bile does all three of the ahove.

E. Bile does nonc of the first threc above.

What is meant by digestion?

A. The trunsformation of complex organic foud male-
enles into simpler omes that ean be absorbed.

B. The building up of body tissues from food nuate-
rials that have passed through the alimentary tract.

C. The release of energy from food materials in the
body.

D. All of the above. E. Nane of the above.

Digestion which octurs in the stomach is

A. intraccllular digestion.

B. & form of metabolic activity.

C. a process whereby energy is released.

D. cxtracellular digestion. E. none of the above,
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For items 120- 126, sclect from the key list below tuwe one 133, Cod liver oil is rich in
most apprapriale or wost closely related item. (L1
A vilumin AL B. vitmin 1. C. vitimin 13,
KEY D. two of the above vitamins,
E. all three of the wbove vitamins,

A. harmanes B. vitaming C. proteing
D. luts E. cnzymes 134. The end product(s) ol protein metabolism is (ure)
M , (L10)
120 Thizmin chloride, A. umino acicls. B. urca. C. glncose,
(1.10) D. glycogen. E. glyeerol.
121 Inactive storage substances. For itenms 135 - 140, select [rom the koy 1he vame of the vita-
(L10) min which will alleviate the deseribed condition and mark the
122, Forned from wmino-aeids. corresponding answer Space.
(1.10)

KLY
3. Expedite chemical reactions (catalysts),
(11?3) Expedite chemical reactivns (catalysts) A, Vitanun A, B. Vitawin B. C. Vitamin €.
’ D. Vitamin D. E. Vitanin K.
124, Agent of chemical coordination.

(1.10) 135. Slow coagulation of the blood.
’ . (1.10)
125, Necessary in digestion bud not changed in the process. )
(1.13} I (.(.L‘t\ill‘) [§F] IEL\ [LHIR] [1LA 19 (.l'lﬂ&( 14 1w [ DCUS S 136. Dui-on““tioll of t]]c boncs in i“fauts.
(1.10)
126.  Tusulin, .
(110} 137, Stiffness in muscles adilicted with neuritic pains.
’ {1.10)
127, All except which one af the following are exd produets . .
(L) of digcxt[i)(m? i 138, Night blindness.
(1.10)
A. Clucose, B. 5 e C. Fatty acids.
D. Cl;cc:ol. E. b;:::ﬁ:f acids Ay aads 13%. Dryness and opaqueness of the cornea of the eye.
' (1.10)
128. A calorie is the ammount of heat
(1.10) 140, Swelling and hemorrhage of the gums and mucous
A. required to rpise the temperature of one gram of (110) tissues.

water one degree Fahrenheit.

B. necessary to raise the temperature of one quart of
water one degree Centlgrade.

C. required to raise the temperature of one gram of
water one degre¢ Centigrade,

For items 141 - 148, select from the key the word which desig-
nates the category to which the substance named in each item
belongs and mark the corresponding answer space.

KEY
D. given off when one Kilogram of water cools one N
degree Centigrade. A, Ct.irl)ol.)ydmte. B. F'a.t. C. lro‘tcm.
E. necessary to raise the tewperature of one quart of D. Vitamin, E. Inorganic food material.
water one degree Fahrenheit. 141, Cellulose. 144, CisllaOz
129, The large intestine accomplishes primarily which one (1.10) (1.10)
(1.10)  of the following? 142, Ascorbic acid. 145. Sodium chloride.
A, Absorption of digested protein. (1.10) (1.10)
B. Sccretion of insulin, €. Concentridion of nrine. 143. Lactose. 146. (C;H1q0:) n.
D. Conservation of water.  E. Ewnulsifieation of fats. {1.10) (L.10}
130, Which of the following would be regarded 45 a function 147. Found in considerable quantities in lean meal.
(110} of minerals in human metabolism? (1,10}
A. Synthesis of c_:arbohydrates. ’ 148. Fonued by combination of aminoe acids.
-B. Prevention of sterility. (1.10)
C. Provision of a supply of reserve cnergy. . .
D. Regnlation of the life processes of the cnlls. . 149, The gre:}test amount of energy per tit wclgllt would
E. Prevenlion of degenerative diseases, such as beriberi (1.10) be supplied to the body by which of the following foods?
and scurvy. A. Lean beef steak, B. Potatous. C. Butter,
131. Which of the following hormones insures that an ade- D. Spinach. L. Eggs.
(1.10}) quate supply of enzymes is present in the small intestine 150. Cooking of foods lowers the value of their
at the time food is urriving there to be digested? (1.10)
A. Secrotin. B. Pituitrin. C. Theelin. g lfmrtt::tems.E Bt c?rbohydmtﬁ. C. calories.
D. Insulin. E. Adrenalin, o S + vitamins.
. Ami arried in the blood stream are ultimatel
132. Clycerol is ahsorbed frotn the small intestine by the (11 513} u:;;;;:dagdti‘:mm 1 the blood stream are TR Y
(1.10) |
A. capillaries. B. lacteals. C. pvloris. A. body eells. B. kidneys. C. lungs.
D. spleen. E. intestinal caecurn, D. alimentary tract. E. aorta.
Q 9
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152, When butter is digestedh one principal encd product of
{1.10) digestion is

A. glycogen. B. lymph. C. glyccrol.

the food mass passes through the 165 whieh is the couwunon
passage for food and aic hefore enlering the 166 that carries it
to the stomach. An cizyme in the stomach acts upon nitrogen-

% . containing food called 167. This enzyme is a 168 which requites
: D. urea. E. a monosaccharide. activation by the chemical compound 189. From the stomach
A4 153. A person was given a menl of glucosc, salt, protein and the food passes into the sinall intestines where it is mixed with
{(1.20) water. How many foods werc digested? a juice secreted by the liver called 170. This juice is essential to
the digestion of 171. Three impaortant enzymes are here added to
A. None, B. Onc. C. Two. D. Three. the food in the Secretion of another gland lving outside the
E. Four, tract called the 172. While moving along the intestine, chemical
. . . ) . changes are occurring. Among the substances now present ace
: {;tanrn1:]e;1c1ls nl)i:k- ‘!lig’c;f:::;of:;mgu;?ml:‘?gr ts];;cT‘Obt Appropriate amino acids which are the Bnat products of the digestion of 173
- and farty acids and glycerol derived from the breakdown of 174.
The absorptive surface of the intestinal wall is increased by the
KEY large number of tiny projections called 175. Some of the soluble
A. Mouth B. Esaphagus C. Stomach products of digestion pass through the thin mucous membrane
D. Small intestine E. Large intcstine of the villus wall into the blood which carries them to the large
- 15a The fimt et : e o it ) gland, the 176. Here soleble sugars may be removed from the
.e - The first “"“0"_““ foods by protein splitting enzymes blood and depasited as insoluble 177, a starch. Most of the 178
- (1.20)  will occur in this organ. do not enter the blood dircetly, but enter the 179 for transport to
155. Two of the above organs produce no digestive enzymes., the blood stream.
(1.20) In which onc of these two is thore more enzyme action (All of the above items arc classified as 1.20}
normally occurring? Far iters 180 - 187, alter the number on e answoer sheet which
156. Carbohydrate foods are acted upon by enzyines pro- corresponds to that of cach of the following paired items,
{1.20) duced in two of these organs but this organ also con- hlacken spuce
tributes mucin to the food material. A. if increase in the first of the things referred to is
157. This organ contributes enzymes from its wall which act accompanied by increase in the second.
(1.20} best upon proteins in an alkaline medium. B. if increase in the first of the things referred to is
accompanied by decrease in the second.
158.  The functioning of this organ in the digestion of foods is C. if neither of the ahove relntionships pertain to the
{(1.20) partially dependent upon the function of the liver. given pair of items.
- (11 g?]) Zr{if;iirgl;ii;tlao]zi El‘linal:l‘:;:??ryntmd that the food 180. In general, size of molccules of dissolved substance in
] = " gan. (L20} 2 solution.
. 160. The function of bilc in the digestive process is Rate at which the molecnles will diffuse through a
{1.20) membrane.
3 :::1::; :g tlll:z‘aocftiz:z:;?:os;ap in an oil-water mixture 181, Salubility of wolecules in fat. .
C. Jy chemical and o . ' {1.20) Ratc at which the molecules will enter cclls through
purely chemical and requires no catalyst or enzyme. heir vl branes.
D. to increase the effect of gastric enzymes. their plasina mem 1]
mcer effec
E. to make the initial changes in complex proteins. 182, The amount of a given substance changed to another
Below are given a number of statements concerning foods, (.20} snbstance ns a result of enzyme aolif;n.
chemicnl fliids, enzynies, and structures having to do with the The amount of change taking place in the enzyme itself.
digestion of food in man. The number on each hlank refesrs to 183. Thickness of layer of fat under the skin.
the number of the question to be answered on the answer sheet. (1.20} Ease with which excess heat leaves the bady.
If the term to fill in the biank refers to a food, chemical fuid,
enzyme, or structurc, look for it in the list so headed, and 184. Size of molecules of dissolved substance in the blood
blacken the appropriate lettered space on the answer sheet. Read {1.20) stream.
i each sentence completely hefare selecting the best terms to it Base with which these molecules will filter through
2‘ the blanks. capillary walls.
Foods Chemical Fluids 183. Rate at which anabolism i5 occurring in an organism.
A. Fats A. Bile (1.20) Rate at which the organism is growing.
B. Sugar B. Saliva 186. Amount of differentiation and specialization of cells.
C. Glycogen C. Lymph (1.20} In general the size of the organism
P D. Proteins D. Hydrochloric Acid ’ ” )
i‘w’ E. Starch E. Pancreatic Juice S /\/487. Rate at which carbon dioxide and other waste materials
Enzymes Structures ( b "-(1‘20) gl:ﬁ:s:to\:;m?cfha Ci“.lmli is oceurring in the cell
A. Gastric Protease A. Liver ‘ [-'L.r"L catabolism £ ’
B. Intestinal Protease B. Pancreas t Ttems 188 - 204 refer to man. After each item number on the
C. Salivary Amylase C. Vil v answer sheet. blacken space
f - g i?;::zatlc Amylase ED Eﬂﬁﬁf us . if the .itern ‘refers to g_asl:ric juice. ;
1 if the item refers to bile.

e

if the jtem refees to pancreatic juice.
. if the item refers to morc than one of the above.
if the item refers to none of the above.

Food in the mouth is mixed during mastication with a viscous
fluid cailed 161. This fluid contains an enzyme 162 that changes
insoluble 163 to 2 soluble form of 164. Upon being swallowed

EK&? a ﬁggi

PAFulToxt Provided by ERIC

MEQ®=s

— EE—




Q

ERIC

Aruitoxt provided by Eic:

138. It contains no enzymes.

(1.20)

189. Iis How is stimulated by secretin.

{1.20)

190. It is secreted by glauds in the stomach.

(1.20}

191. It contzins the most important enzyme for the digestion

(1.20) of Fat.

192. One of its components is hydrochloric acid.

(1.20}

193. It is scereted by the liver.

(1.20)

194. It contains enzymes which act on double sugars.

{1.20}

195. It is stored in the gall bladder.

(1.20)

196. It contains an enzyme for the digestion of starch.

{1.20)

197. 1Its secretion is stimulated by a hormone.

(120}

198. Its secretion is stimulated by a nerve impulse.

(1L.20)

199. One of its components stimulates the production of

(1.20)

secretin,

200. It contains protease.

{1.20)

201. It is secreted by glands in the intestine,

{1.20)

202. Its enzymes act best in an alkaline medium.

(1.20)

203. One of its functions is- the emwdsification of fat.

(1.20}

204. Its enzymes act best in an acid medium.

(1.20)

As blood passes through capillaries in various organs, structures,
or tissues of the body it acquires certain substances and loses
others. Some substances in the bloed do not increase or decrease
as the blood passes through certain organs, structures, or tissues.
After each item number on the answer sheet, blacken space

2086,
(120}

207.
(1.20}

208.
{1.20)

209,
(1.200

The blood in the capillaries of
the pancress during digestion

Heat. al1. Glycogen.
{1.2(0

Carbon dioxide, 219. Amino acids,
(L2

Lactic acid. 213. Oxvgen.
{1.20}

Oxygcen,

The blood in capillaries around
the alveoli of the lungs.

A. if this substance increases in the bloed as the blood
passes through the organ, structure, or tissuc named.
B. if this substance decreases in the¢ blood as the blood
passes through the organ, structure, or tissue named.
C. if this substance remains constant in the blood, or is
not found in the blood passing through the organ,

structure, or tissue named.

(Think of heat as a substance and of the substances named with
teference to being in the blood, not with reference to the cells
of the organs, structures, or tissues named and recall that glyco-
gen is the form in which carbohydrate is stored in the liver)

'The blood in the capillaries of
a muscle during exercise.

205. GClucose.
{1.20)

96

The blood in the capillaries of
the villi during the digestion
and absorption of 2 meal.

210. Clucose.
(1.20)

121

of a meal,
214, Hydrochloric weid. 218. Carbon dioxide.
{1.20) (1.20)
N5 Amylasc. 919, Nitrogen.
(1.20) (L.20)
2I16. Insulin. 290, Oxyyen.
(1.20) (1.20)
217. Secretin.
{120)
221. ‘The fundamental similarity in digestion whether ocour-
(1.20) ring in plants or in one-celled or many celled animals is
A. the intracellular nature of the process.
B. the synthesis of complex compounds from simpler
ones.
C. the formation of soluble compounds as 2 result of
enZyme action.
D. a reversal of the process of photosynthesiz resulting
in a release of energy.
E. the diffusion of soluble substances through mem-
branes.
222, Digestion in hydra and planaria differs fron: digestion
(1.20) in earthworms in that digestion in liydra and planaria
A. is both intracellular and extraceflular.
B. is entirely intracellular.
C. occurs in a body cavity called a coelom.
D. occurs only in a gastro-vascular cavity.
E. does not involve the functioning of the same types
of enzymcs.
223, The absorption of the products of fat digestion differs
(120) from that of other products of digestion, in that the
products of fat digestion
A. are carried by the portal vein to the liver.
B. are not absorbed until the large intestine s reached.
C. usually enter the lyniph ducts of the villi and, corried
by the lymph, pass through the thoracic duct into the
blood.
D. enter the lymph duets of the villi and are carried to
all parts of the body in the lymph.
E. are changed o fatty acids and glycerin as they enter
the lymph ducts in the villi.
224. The most important euzyme in gastric juice acts on
{1.20)

A. starches in an acid environment.

B. proteins in an alkaline environment.
C, proteins in an acid environment,

D. fats in an alkaline environment,.

E. none of the above.
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295, Protein is converted to carbohydrate and ammonin, and
{1.20) ammoniu is changed to urea iu

A. the Hver mminly.
B. the liver and kidneys suceessively.
C. the kidneys alone. D. eells all over the body.

296. Which of the Following statements is true of seerctin?
{1.20)
It is curried by the bloed to the pancreas.
Hydrochloric acid stimulates its production.

It stimulates the secretion of enzymes essential to
the digestion of fats, earbohydrales, and proteins.
. It is produced by certoin endoerine glands.
Each of the above statements is tme of secretin,

HE OB

Each of the following items (227 « 235) begins by naming some
substance and giving its location. After the item number on the
answer sheet, blacken the one lettercd sprce which designates
the structure or organ lhe substance will next enter, or the
substance it will rext be changed into.

227. Water in the cortical cells of the root of a plani:
{1.20)
A. bark. B. sylem. C. phioen. D. covlom.
E. pith.

228. Starch in the leaves of plauts at night:
{1.200
A. glycogen. B. fat. C. protein.
. amino acid. E. glucose.

229, Fatty add and glycerin in any part of a plant:
{1.20}
A. double sugar. B. protein. C. amino acid.
D. fat. E. starch.

230. Amino acids in any part of a plant:

(1.20) .
A. double sugar. B. protcin. C. glucose.
D. fat. E. starch.

231. Excess glucose in leaf of green plant:

(1.20)
A. root. B. xylem. C. phloem. D. coclon.
E. pith.

232. Excess bile produced in the liver:

{1.20}

A. stomach. B. pancreas. C. gall bladder.
D. large intestine. E. spleen.

233. Fat in the presence of bile:

(1.20)
A, ylycerin, B. fatty acid.
C Fatty acid and glycerin. D. amino acid.
E. emulsified fat.

234. Ammonia compounds, derived fron the breakdown of
(1.20) proteins carried by tive blood into the liver:

A. urea. B. fatty acid. C. amino acid.
D. glycogen. E. protein.

235. Fat within the wall of a villus:

{(1.20)
A, vein. B. artery. C. epithelium.
D. lymph duct. E. capillary.

236. Which of the following organs is not associated with
{1.20) the physical changes which food undergoes during
digestion?

A, Esophagus. B. Hard palate.
C. A canine tooth. D. Duodencwn. E. Lurynx.

237,  Proteins are organic compounds present in protoplasim
(1.20) which are

A, inportant in maintaining he balance hetween agids
and bases in the cell.

. nceessary for the release of energy.

. needed Tor the construetion of new protoplasni,

. genetally useful in promoling chemical changes with-
out being appreeiably used up themselves.

oW

238.  Amino acids carried in the blood stream are ultimately
(1.2 utilized in the

A. body cclls. B. kidneys. C. lungs.
D. alimentary tracl. E. aorta.

239. When proteins are completely digested they ave
{1.20)
A. transformed into wnino acids.
B. converted to simple sugars.
C. transformed into glycerin and falty acids,
D. converted to carbon dioxide and water,
E. transformed to urea and sugar.

240. The puncreas is stinmlated to secrete its digestive juice
(1.20) by

A. secretin originating in the liver.

B. sccretin originating in the duodenum.

C. seeretin originating in the stomach.

D. sceretions of the salivary glands, E. the bilke.

241. The products of ecarbohydrate and protcin digestion
(L.20) pass into

A. lymphatic vessels and then to all parts of the hody.
B. lyphatic vessels and then to the liver.

C. the portal vein and then to the liver.

D). the portal vein and then to the pancreas.

E. the portal vein and then to the gall bladder.

242. In the absence of bile,
{1.20)

A. there is less fat to be digested.

B. the surfacc area at which the Ffat-splitting enzyme
can act is much smaller.

C. the fat.splitting enzyme is inactive due to the lack
of its prosthetic group.

D. there is no fat-splitting enzyme.

E. the absorption of all classes of foodstufs is impaired.

Ttems 243 - 252, kinds of enzyines:

A. amylolytic (carbohydrate-splitting).
B. coagulating.  C. lipolytic (Fat-splitting).
D. proteolytic {protein-splitting}.

"To which of the above groups do the following belong?
243. Anylopsin.

{1.20}

244. Erepsin. 247. Maltase. 230. Rennin.
(1.20) {1.20) {1.20)

245. Lactase, 248, Poepsin. 251. Sucrase,
{1.20} {1.20} {1.20)

248, Lipase. 249, Ptyalin. 252. Trypsin.
(1.20) {1.20) {1.20)

253. The amount of urea produced by the dissimilation of
{1.20) fats and carbohydrates is

A. greater than B. less than
C. same as the amount produced by the dissimilation
of proteins.

97
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254.
{1.20)

255,
{(1.20

256,

(1.20) *

257.
(1.20)

The concentration of secretin in the hepatic portal vein
before the discharge of the contents of the stomach
into the small intestine is

A, greaker than B. less than
C. same as the concentration of secrctin in the sume
vessel affer the discharge.

Which of the following ¢ aversions is least likely to
acenr in the human hody?

A. Catbohydrates to protceius.
B. Carbohydrates to fals.
C. T"ats to carbohiydrales.

D. Froteins to curboliydrates. E. Proteins Lo fats,

The amount of vrea formed in the liver is

A. Zreater than B. less than
C. same as lhe amount forned by the kidney.

The amount of storage of proteins in the human body is
A. grealer than B. less than

C. same ns the storage of carbohydrates in the human

body.

Itemns 258 - 267. Mauy of the processes which oceur within
plants and within animals are similar, while some are peculiar
to each.

Directions: For each ol the following processes, or characteriza-
tions of processes, blacken answer space

258.
(1.20}

259.
{1.20)

260,
(1.20}

261.
{1.20)

262.
{1.20)

263,
(1.20)

264.
(1.20}

265.
(1.20}

266.
(1.20)

267.
{1.20)

A. if it occurs within higher plants but not higher
animals.

B. if it oceurs within higher animals bnt not higher
plants.

C. if it oceurs within afl higher plants and all higher
animals.

D. if it occurs within sonmie higher plants and soms
higher animals.

E. if it oceurs in neither.

Reserve carbohydrate is stored in the form of starch.

The protoplasm of each cell secretes a protein covering
which gives mechanical protection to the cell.

Proteins are svathesized only with the assistance of
intracellular enzvmes.

Glucose can be synthesized entirely from inorganic maole-
cules obtained from the external environment.

Energy is used to build greater concentrations of certain
substances within cells than outside cells.

Substances are transported from one to another region
within the organism by fluid flow.

Some cells secrete digestive enzymes which act outside
the cells.

Photosynthesis itsclf supplies adequate energy for the
needs of the organism so that the process of respiration
is absent.

The role of certain specialized cells is to support the
organism against the force of gravity.

Dehydration of the organism is prevented partly by the
smallness of the openings through which air can pass
from the envirottment to the surface at-which gaseocus
exchange takes place.

2468,
(1.20)

269.
{1.20)

71.
{1.20)

273,
(1.20)

274,
{1.20)

275.
{1.20)
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The nost conclusive test for the presence of a particular
enzyme in a protoplasmic extract is

A il inaciivation by high tomperatures.

B. the type of vilamin nsed as a prosthetic group.

C. the presence of nitrogen in its molecular composition.

D. its inability to diffuse through 2 cellophane mems-
brane.

E. the acccleration of the specilic reaction which it
catalvzes.

All enzymes which have been isolated and studied %o
dale,

A. alter the equilibrium point of the chemical reactions
they inflitence.

B. contnin pratein. C. contain a prosthetic group.

D. remove hydrogen atoms from organic molecules.

E. act on chemicil reactions whieh oceur only outside
of lving cells.

During absormtion the concentration of blood sugar in
the hepatic portal vein is

A. greater than B. icss than
C. same as the concentration of bLlood sugar in the
hepatic vein.

The common bile duct is an opening lor the

A. gall Dbladder. B. urinary hladder.
C. transverse part of the large intestine.
D. ascending part of the large intestine.
E. vermiform appendix.

Which of the following iz no! true of all protein
molecules?

A. Euch cantains all of the essential aming acids.

B. Each con b converted, in lurge part, into carbo-
hydrate.

C. In man, their breakdown results, eventually, mainly
in the formation of urea.

D. On an “sunce-for-ounce”™ hasis, they are less effec-
tive than conunon salts in exerting osmotic pressure
across membranes permcable only to water.

E. By weight, they are conposed of nitrogen by less
than one-half.

In the synthesis of such foods as proteins, fats, and
starches from sugars,

A. chlorophyll is cssential.
B. enzymes are necessary.
C. nitrogenous wastes are produced.
D. cellulose is synthesized.
E. specific enzymes are not necessary.

During the period of milk production, the diet of the
human mother requires supplementation mainly with

A. fats and minerals.
C. fats and vitamins.
E. proteins and vitamins.

B. fats and proteins.
D. minerals and proteins.

Acid in the duodenal portion of the small intestine
stimulates the intestinal wall to liberate a substance
which

A. stimulates the production of an acid secretion by
" the intestine.

. stimulates the production of a pancreatic secretion.
stimufates the production of a salivary secretion.

. increases intestinal motility.

. increases the permeability of the intestinal cells.

X
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276.
(1.20)

277.
(1.20)

278
{1.20)

279.
(1.20)

250.
{1.20)

281.
{1.20)

282.
(1.20)

N

(1.20)
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The amount of protein digestion brought about by
pancreatic juice alone is

A. greater than B. less than
C. same as the amount of protein digestion brought
about by pancreatic fuice plus entrokinase.

Which of the following are functions of bile?

A. Aids in the absorption of vitamin K.
B. Emulsifies fats. C. It is an excrotion.
D. All of the above.

The amount of fats carried from the intestine by the
blood capillaries after absorption is

A. preater than B. less than
C. same as the amaunt of fat carried by the lacteals.

Enamel lost from a tooth surface is

. restored by action of the dentine.

restored by action of the living cells deep in the
tooth pulp.

. lost permanently.

. redeposited by action of the membranes at the root
of the tooth.

easily replaced by a competent dentist.

M Do ¥

The enzymes from the glands in the wall of the small
intesiine function in the

A. production of fat-splitting enzymes.

B. absorption of most of the water from the digestive
tract.

C. production of starch-splitting enzymes.

D. digestion of double sugars and proteins.

E. digestion of proteins only.

From the time that food is ingssted until some of it is
eliminated from the body of man, it must pass through
various parts in the following order:

A. mouth cavity, esophagus, pharynx, stomach, large

intestine, small intestinc, rectum, anus.

mouth cavity, pharynx, esophagus, stomach, smal!

intestine, large intestine, rectum, anus.

. mouth cavity, pharynx, esophagus, stomach, large

intestine, small intestine, rectum, anus.

. mouth cavity, esophagus, pharynx, stomach, small

intestine, large intestine, rectum, anus.

. mouth cavity, pharynx. esophagus, stomach, large
intestine, small intestine, anus, rectum.

M9 O R

A certain adult individual is extremely bowlegged and
pigeon-chested. Which of the following may have been
a possible cause of this conditfon?

A. Deficiency of vitamin D in the diet.

B. Premature birlls. C. Extreme alcoholisn.
D. Lack of vitamin A in the diet.

E. Overactive thyroid gland.

Which of the following procedures would be most apt
to reveal the explanation of the action of the valve which
permits bile to flow into the small intestine?

Observation of the increasing acidity of the contents
of the stomach. )

Cutting the nerves leading to the stomach.

Cutting the nerves leading from the stomach.

. Cutting the nerves leading to the liver.

Closing off the blood vessels leading to the Mver.

RoowE »

284. Which one of the lollowing symptoms would tend to
(1.20) indicatc that the individual’s diet is dcficient in vita-
min D?

A. His blood clots very readily.

B. His bones arc deformed and his legs are bowed.

C. He is nervous and irritable.

D. He does not see well while attending the movies or
when driving at night.

E. His skin is scaly and his eves tend to be dry and
crusted.

ARter the number on the answer sheet corresponding to the
numnber in each blank in the following paragraph, blacken the
one lettered space which designates the term or phrase which
should §ill the blank.

A. Carbohydrate.
D. Al of the above.

In the process of digestion, the first food to be acted upon
by an enzyme is a 285. In the stomach, gastric protease acts upon
288. In the small intestine bile salts emulsify 287. Pancreatic
protease attacks 288 and pancreatic amylase digests 2589. Pro-
tease in the intestinal juice acts upon 290 products, and three
enzymes work upon 291 with the resultant formation of mono-
saccharides or simple sugars. A food containing the element
nitrogen is called a 292, while a food consisting of the elements
carbon, hydrogen, and oxygen with a ratio of twice as many
hydrogen atoms as oxygen atoms is called a 293, Glycerol and
tatty acids are the end products of 294 digestion, while amino
acids are the end products of 295 digestion, and simple sugars
are the end products of 296 digestion. All end products of diges-
tion can pass into a viilus except those of 297 digestion, it being
necessary for these latter to be resynthesized prior to passage
through a villus. Most of the organic food substance in proto-
plasm consists of 298. A quick source of energy is obtained
from the product of the digestion of 298, as opposed to the
products of digestion of 300, which yields energy more slowly.
Good nutrition requires adequate supplies of 301 in the daily
diet.

(All of the above ftems are classified as 1.20)

302. Absorption of digested foods by the blood occurs
(1.20} primarily in the
A. esophagus. B." small jutestine,
D. large intestine. E. liver.

The equation {CsH10Os)n + nH20 — nCgH,00s is
most closelv associated with which one of the following?

A. Oxidation.  B. Anabolism.
D. Fermentation. E. Digestion.

B. Protein. C. Fat.

C. stomach.

303,
(1.20)

C. Photuzynthesis.

304

. Which one of the five substances listed below can
{1.20)

digest foods by itself, but will function more rapidly
when mixed with one of the other substances listed?

A. Saliva. B. Barley cxtract. C. Hydrochloric acid.
D. Pancreatic juice. E. Pepsin.

ltems 305 - 811 are concerned with digestion. Select from the
key the most appropriate response,

KLY

A. Mouth. B. Stomach. C. ‘Liver.
D. Small intestine.  E. Large intestine.

305.
(1.20)

306.
{1.20)

The activitics of this structure result in conservation
of water in the body.

Carbohydrates are broken down by the agency of bac.
teria in this structure.

124 | o




307. Mucin is added o the food here.
{1.20)

#./ 308. Most of the digested food js absorbed here.
{1.20)

309. Urca is produced in this structurc,
(1.20)

310. Glucose is converted to an insoluble carbohydrate
(1.20) which may be stored liere,

311. Digestion of proteins vecurs in an aeid medium in this
{1.20) structure.

ftems 312- 317 are concerned with digestion, Sclect from the
kev below the most appropriate response.

KEY

A. Gall bladder.  B. Pancrcas.  C. Salivary gland,
D. Stomach. E. Kidney.

312. The activitics of this structure assist in regulating the
(1.20) water content in the body.

313. This structure does not secrete any products that facili-
(1.20) tate digestion,

814, This structure is involved in exerction of nitrogen
(1.20) products.

815. This structure sccretes enzymes capable of digesting
(1.20) foods into glucose, amino acids, and glycerol.

316. The single cnzyme scercted herc acts upon starches
(1.20) only.

317, The secretion from this structure, though it facilitates
(1.20) digestion, is not an cnzyme,

318. Which onc of the following procedures would be most
(1.20}) upt to reveal the explanation of the action of the valve
which penmits bile to flow into the small intestine?

A. Observation of the inereasing acidily of the contents
of the stomach.

Cutting the nerves leading to the stomnach of an
ancsthetized nnimal,

Cutting the nerves leading from’ the stomach of an
anesthetized animal.

. Cutting the nerves leading to the liver of an anes-
thetized animal.

. Closing off the blood vessels leading to the liver

in an anecsthetized animal.

m o 0w

819. If circulation ceased in the lymphatie System, which of
(1.20) the following would be most dircctly affected?

A. Fat digestion.

B. Tiansport between the body cells and the blood.
C. Production of red blood cells,

D. Lymphatic absorption of carbohydrates,

E. Circvlation of blood platelets,

320, Indicate the best response with respect to the function-
(1.20) ing of the lymphatic system.

A. It provides a moijst cnvironment about the cells of
the body,

B, It aids in disease prevention.

C. It transports fats,

D. It facilitates diffusion of various substances to and
from the cells of the body.

E. More than one of the ahove,

Q 100

321,
(1.20)

v 322,
(120}

323,
(1.20)

324.
(1.20)

325.
{1.20)

326,

What s the role of the thoracie dud o the rasport
of food?

A. Clueose in solntion is transported through this duet.

B. It is the avenue of transport of partially digested
protein,

C. Glycogen is carried through this duet (o the liver
tor storage. )

D. Toxic products of protcin digestion are carried
throngh the thoracic duct, later to be transformed
into non-toxic substanees.,

E. The products of fat digestion are trunsported through
the thoracie duct.

A complete and accurate interpretation of the process
wherehy glucose i oxidized in the bady would be

CgH1204 4 6 Oy = 6COy - GHO.
Ciulle0q; <= 1203 = 12C02 = 11 H2O - Energy.
ANHz + CO» = (HaN)2CO - 20,

Enzymes
. CeHq20¢ 4 6 Op ———— GCO. <+ 610,
. None of thesc.

Mo o>

Which of the following is not characteristic of vitamins?

They erist in minute quantitics in natural foods,
They arc necessary to normal nutrition and growth.
. Their ahsence from the diet produces so-called de-
ficieney diseases,

. They are all amines or amine-like substances.
Their action is probably catalytic in charneter.

HE O

Which of the following is « possible fate of glucose in
the plant?

A. Conversion to starch.

B. Uscd in synthesis of amine acid,

C. Utilization by the plant in cellular respiration.
D. Two of the above. E. All of the above,

Tho primary function of the digestive tract {digestion)
iz to

A. make fouds solulsle. B. climinate wustes.
C. convert foods to glucose.

D. fragment food into smaller pioces.

E. change food to energy.

In which of the following sitwations would carbohydrate

(1.20) digestion occur?

827,
{1.20)

328.
{1.20)

329.
{1.20
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A. In a carrot root in the spring.

B, In an amcha in a 0.2% gluzose solution,

C. In a liver cell after o 24-hour fast,

D. In two of the above situations,

E. In all of the situations mentioned in A, B, and C,

Four of the following arc organic foods. Which one
is nof an organic food?

A. Proteins. B. Mincruls. C. Fats.
D. Carhohydrates, E. Vitamins.

Four of the following are complex carbohydrates, Which
one is least complex?

A. Starch. B. Glycogen.  C. Cellulose,
D. Glucose. E. Granulated sugur.

During metabolisin in man four of the following take
place. Which one does not?

A. Proteins may be converted into carbohydrates.
B. Carbohydrates may be converted Jnto proteins.




C. Fats may be converted into carhohydrates.
D. Carbohydrates may be converted into fats.
E. Proteins may be converted into fats,

. Items 330 - 387 refer to functions of parts of the digestive tract
- listed in the key. Seleet from the key the name of the structure
referred to in cach {tem.

330.
(1.20)

331
{1.20)

332,
(1.20)

333.
{1.20)

334.
(1.20)

335.
(1.20)

{1 .20}

337.
(1.20)

338,
(1.20)

339.
(1.20)

340

(1.20)

341.
{1.20}

——

342,
(1.20)

Q
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KEY

B. Stomach. C. Pancrens.
E. Small intestine,

A. Mouth.
D. Liver.

Glands associated with this structure produce only a
earhohydrate-digesting enzyme.

Glands in this structure produce only protein-digesting
enzymes.

This strueturc. though it lies outside the alimentary
canul. nevertheless producess carhohydrate-, protein-,
and fat-digesting enzvmes,

Glands in this structure in the alimentary tract produce
protein- and carhohvdrate-digesting enzymes.

The sceretion from this structure does not contnin any
digesting enzyines.

The gastric glunds are found here.

The juice from the glands in this structure is normally
acid in nature.

The cells which produce thc hormone, secretin, are
found in this structure.

The cquation nCelh20s — (CellipOsin + H20 rep-
resents

A. trunsformatien of 4 monosaceharide into a polysac-
charide.

decomposition of dead organic matter.

food ynanufacturing,

hydrolysis of a monosaccharide.

food utilization in the body.

B.
C.
D.
E.

The end product of sugar metabolism is

A. an amino acid. B. urea.

C. glucase sugar.
D. carhon dioxide and water.

E. glyceral.

Which of the following conversions is least likely to
oceur in the hunum hody?

A. Carbobydrates to proteins,
B. Carbohydrates to fats,
C. Fats to carbohydrates.

D. Proteins to carbohydrates. E. Proteins to fats.

Acid in the duodenal portion of the small intestine

stimulates the intestinal wall to liberate a substance
which

A. stimlates the production of an acid sceretion by
the intestine.

stimulates the production of a pancreatic scerction.
stimulates the production of a salivary secretion.

. increases intestinal motility.

increases the permeahility of the intestinal cells.

mooy

Which of the following arc controfled mainly by hor-
maones?

B. Secretion of saliva.
D. Sccretion of pancreatic juice.

A. Secretion of sweat.
C. Heart beat.

343.
(1.20)

Vo4

(1.20)

345.
"’?1 .20}

346.
{1.20)

347.
{1.20)

348.
(1.20}

349.
‘/(1.20)

350.
(1.20)

351.
{1.20)

352.
(1.20)

353,
{1.20)

(1.20}

a
Yol

The rate of metabolisim is decreased by

A. exposure tn cold,
C. ingestion of foad.

B. phwsical exercise,
D. rest in bed.

IDuring absorption of carhohivdeates the concentration
of hlood sugar is highest in

A. hcpatic portal vein.
C. renal vein.

B. lepatie vein.
D. Lepatic artery.

Fats arc oxidized best when hurned

A. with proteins.
C. alone.

B. with curbohydrates.
D. with urea,

Most of the abserption of water oceurs in the
A. liver. B. stomach. C. small intestine.
D. large intestine,

Which of the following arc carried away from the
intestine by the lvmphatic capillarics (lacteals)?

A. Amino acids. B. Proteins. C. Fats,

D. Nonce of these.

Under nonnal body conditions which of the following
is incorrcet?

A. Proteins may be changed to carbohydrates in the
. hody.

B. Carhohydrates may be changed to [fats.

C. Fats may be changed to ecarbohydrates.

D. Carbohydrates may be changed to proteins.

Most of the energy for stremuous exercise for a short
time (two ninutes) is derived from

A. protein.
B. anacrobic change of glycogen to lactic acid in
muscles.,

C. fats. D. oxidation of carhohydrates.

The respiratory quetient of carbohvdrates may be de-
termined by

messuring the amount of wrea in the urine.
taking the blood count.

counting the number of inhalations per minute.

. dividing the amount of CO. formed by the oxygen
consumed for a given time.

COw

Which of the fellowing parts is longest in the frog?

A. Esophagus. B. Stomach. C. Small intestine.

D. Large intestine.

The transportation of dissolved foads throughout plant
and animal bodies begins with

A. capillary action,
C. plasmolvsis.

B. osmotic pressure.
D. imhibition. E. diffusion.

Which of the following organs is not associated with
the physical changes which food wndergoes during.
digestion?

A. Esophagus. B. Hard palate.  C. A canine tooth,

D. Duodenum. E. Larynx.

The function of bile in the digestive process is

A. similar to that of enzymes.
B. similar to the action of soap in an oil-water mixture.
C. purely chemical and requires no catalyst or enzyme.

101
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335.
(1.20)

D. to ingrease the cffect of gastric enzymoes.
E. to make the initisl changes in cowples proteins,

The liver is least closely ussociated with

A. the production of uren,

B. conversion of tosie substances into non-toxic,
C. the storage of digested food,

D. the digestion of proteins,

. red Dlood coll formation.

For items 356 - 363 mark space

356.
(1.20)

357.
(1.20)

358.
(120

359.
(1.20)

360.
(1.20)

361.
(1.20)

362.
(1.20)

363.
{1.20}

Items

A. if the funclion or activity is associated with the
goll bladder,

B. if the function or activity is associnted with the
pancreas.

C. if the function ar activity is associated with a
salivary gland.

D. if the function or activity is associated with the
stomach.

E. if . the function or activity is associated with the
vermiform appendix.

This structure stores u fluid which is not an enzyme
but which aids in the digestion of certain foods by
scparating them into smaller particles and thereby in-
creasing the total surface urea exposed to digestive
enzymes.

This structure is sonietimes removed by memns of sur-
gery with the result thut the individual must restrict
the amount of fat included in his or her diet.

This structure is rudimentary and produces no secretion
used in the digestive process.

This structure produces enzymes which digest foods
into glucose, amino acids, and glycerol. .

The single enzyme secreted here acts upon starches only.
The single enzyme secrcted here ucts upon proteins only.
Hydrochlorie acid is secreted here.

This structure produces a hormone which regulates

carbohydrate utilization by the body.

364 - 370 ure concerned with the Functions of certain

digestive structures. Mark spuce

364,
(1.20)

(1.20)

3Ge.
{1.20)

367.
(1.20)

368.
(1.20)

102

A. if the functior: is associated with the mouth.

B. if the function is associated with the stomach,

C. if the function is associated with the loer.

D, if the function is associated with the ldrge intestine.
E. if the function is associated with the small intestine.

One of the functions of this structure is water con-
servution.

Bacleria act wpon the food residues in this structure,
further digesting otherwise indigestible carboliydrates.

Mucin is added to the food here.
Most of the digested food is absorbed here.

When a sudden outburst of energy expenditure is re-
quired, this structure is stimulated to release some of
its stored reserves to supply that energy.

127

369.
(L.20}

370.
(1.20)

37l
(1.20)

372.
{1.20)

373.
(1.20)

374.
(1.20)

375,
(1.20)

376.
(1.20)

377.
(1.20)

378.
{1.20}

879.
(1.20)

Urea is produced lere in comsection with  protein
metabolism.

Bile is munufactared here.

Four of the following are chameteristic of enzvines.
Which one is not?

A. They are protein substances,

B. They are products of living cells,
C. They ure dustroyed by heat.

D. They hasten chemicul reactions.
E. They react only inside of cells.

Which one of the following requires least digestive
activity before it can be utilized by the body?

A. Milk. C. Beef broth.
D. Butter.

B. Crupe sugur.
E. Gelutin.

Which of the following can be defined only in tenns
of the other words in the list?

B. Assimilation. C. Metubolism.
E. Sensitivencss.

A. Reproduction. .
D, Moventent.

What is the ultimate outcome of cellular respiration?

A. Fresh oxygen is provided for the body cells.

B. Hemoglobin is transformed into oxyhemoglobin.

C. Air is inhaled and exhaled so the body is kept con-
stantly supplicd with air.

D. Energy bound up in foods is released.

E. Carbon dioxide is removed from the cells of the
body,

The bacteria which usually occur in the large intestine
in man

_

. are detrimental to health.

remove most of the water from the food residues.
. break down cellulose.

. inhibit all further digestive activity.

. belong to the group of organisms known as protozoa,

mpaWmE

While food is being acted upon by the peristaltic
movemnents of the stoniach wall, which of the following
is added to it?

A. Ptyalin.
D. Mucin.

B. Pancreatic juice. C. Bile.

E. Hydrochloric acid.

Which of the following statements correctly describes
the cuecum in man?

A. It is u fold in the peritoneum.

B. It is the middle section of the small intestine.

C. It is a sue attached to the liver.

D, It is an outpocketing of the mesentery.

E. Itis a small blind gy at the region wliere the small
Intestine joins the large intcstine.

Which of the following structures serves as a place of
storage for absorbud sugar which is not nsed by the
body immediately?

A. Liver. B. Adipose tissue. C. Pancreas.
D. Large intcstine.  E. Thyroid gland.

Of the following foods, which would be the best source
of the vitamin which helps prevent night blindness?

A. Butter and eggs.
B. Oranges and grapefruit.
C. Beef steak and pork chops.




D.
E.

380.

A
B.
C.
D
.. E
~ 381. It
(1.20)
A
- B
C.
D
E
382,
{1.20)
A
) B.
{ C
L D
E.
383. A
(1.20)
A.
B.
C.
D
E
384,
{1.20)
. A.
( B.
C.
D
E.
385,
(1.20)
A.
C.

{ 286,

Whole wheat bread and coveals.
None of the above.

Which one of the {ollowing is o waste product when
(1.20) glucose is converled fnlo enetgy in the hodyv?

Carbon dioxide {CO2).
Ammonium hydroxide (NHJaOI).
Hydrochloric acid {11CI).

. An amino acid {(CHuCH{NILL}COOH).

Nitric acid (1INQ3).

is umnecessary far man to be constautly laking food

into his hody Ixcanse

digested foods ave converled into glveogen and
storedd in snch formy as 1o e readily available to
the hody atl all times.

. nurmadly, digestive processis extend from one meal-

time to Lhe next maintaining a constant sonrce of
digested nubvient for the hody,

the blood is able to absarly enongh dipested nutrient
afler each meal to nourish the body auntil the next
mealtime.

. the Tymply is able to absurb enongl: digested natrient

after each weal 10 nanrish e body antil i nexst
mealtime.

. slored nulrients in the form ol fats are readilv avail-

able at all Gies to nowrish the hody between meal-
limes,

HNomogenizing milk renders it more easily digestible by

. increasing the butterfat content.

destroying harmful bacterin.

. clumping the bntterfat into larger particles.
. breaking up the fat globules into sinaller particles.

predigesting the protein ju the milk,

contracting mmsele in man obtains energy for con-

traction dircetly from the

partial breakdown of glvcogen.
complete breakdown of glvcogen.
oxidation of lactic acid.

. carbohydrates in the diet.
. sugav in the blood stream.

The fundamental similarity in digestion whether occur-
ring in plants or in one-celled animals or manv-celled
animals is:

the extracellular nature of the process.

the